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the Fontpedrouse Viaduct 


A masonry viaduct of exceptionally attractive appear- 
anc: and somewhat peculiar design is shown in the ac- 
companying view. It is on the line of the Villefranche 
Bourg-Madame electric railway which connects the two 
citics of those names in the Pyrenees mountain district 
of France. The bridge is over the Fontpédrouse gorge 
through which runs the Le Tet River and one of the 


Fie. 1. 


French national roads. The electric railway which is 
carried on the upper level of the viaduct is a meter-gage 
high-speed line running through hitherto inaccessible 
districts. It has been under contemplation a long while, 
but was not completed until 1911. The bridge shown in 
the view is sometimes known as the Fontpédrouse Via- 
duct, but more generally as the Séjourné bridge, after 
the famous French engineer who superintended its de- 
sign and construction. 

The Séjourné bridge is a masonry structure 775 ft. 
long with an elevation of rail about 214 ft. above the 
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water level of the river. It is made up of approach via- 
ducts on either side, the one toward Bourg-Madame, com- 
prising ten 2914-ft. arches, and the one toward Ville- 
franche, two arches of similar span; the main section of 
the viaduct is comprised of four full-centered arches, 
The 
outer two of these piers form heavy pylons which act 
as the end abutments to the viaduct arch approaches. The 
next two interior piers reach down to the rock slope of 


each 56 ft. in span, resting on high, slender piers. 
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Tue FontpEpROUsE VIADUCT IN SOUTHWESTERN FRANCE 


the gorge, and the middle pier rests on a gothic arch 
which carries the load to the walls of the gorge. 

A pronounced differentiation is made between the up- 
per part of the viaduct and the lower supporting arch. 
This is carried out by contrasting the masonry in the 
two sections and by providing a pronounced line above 
the crown of the gothic arch. This line is parallel to the 
roadway of the viaduct, which is on a 6% grade, and 
constitutes a walk, supported over the arch by small 
spandrel arches and beyond the piers by a masonry wal! 
carrying fill. 
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The main parts of the viaduct are of granite masonry 
but the roadway is of a peculiar reinforced-concrete de- 
sign, which has been applied by Mr. Séjourné to several 
arch bridges which he has designed. Fig. 2 shows a sec- 
tion through the roadway and the detail of this rein- 
forced-concrete construction. The arches of the viaduct 
are only 8.2 ft. wide, and at their top elevation they are 
depressed in the middle so as to leave walls on either 
side each 2.62 ft. thick, and an interior depression 2.95 
ft. wide. Across the top of the walls then are placed 
reinforced-concrete beams spaced 3.3 ft. c. to ¢., continu- 
ous over the masonry and long enough to overhang about 
3 ft. on each side. These beams rest in transverse notches 
left in the masonry and are provided with small exten- 
sions in the lower plane which fit into depressions in 
the masonry of the arch, so as to hold the roadway 
against side slipping. 

The beams which were cast on the ground and placed 
as separate and integral menbers, are reinforced with 
straight rods, the latter extending up above the upper 
surface where they are later bonded into the floor slabs. 
The beams are also provided with spiral reinforcing in 
the lower or compression plane to increase the compres- 
sive value of the concrete there. 
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which is about $10 per sq.ft. of roadway surfac. 
high cost is, of course, due to the isolated locati 
to the height of the structure. 
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Blast-Furnace Slag asa Fo. . 
dation for Paved Streets 


By Harvey F. Brown* 


Having searched for information on slag as a 
dation for brick and block pavements, and found ve; 
tle material, the author has deemed it worth w! 
give his observations in regard to this use of slag. |)... 
in his “Roads and Pavements,” devotes less tha) 
lines to slag for roads and does not mention it as a | 
dation material. His last paragraph is: “Slag is 
for road purposes only to a limited extent and only 
steel mills.” This may be true, but our many mills 
the low cost of the material make this worthy of soie 
consideration. : 

The author was called to, succeed a borough enginoor 
in a place where three contracts had already been |» 
for paving streets with slag-foundations. This is in jhe 
Pittsburgh steel district, where slag is quickly and 
cheaply obtained. It was found there were at least four 


Z’ Section A-B rata 


Fig. 2. Srction tHrovcH FLoor System OF FONTPEDROUSE VriabucT, SHOWING CONCRETE FLooR on Stone 


After the beams were placed and bonded to the ma- 
sonry by a mortar joint, a reinforced-concrete slab of the 
general section shown to the left in Fig. 2, was laid on 
forms as a continuous floor. This slab has at the same 
intervals as the supporting beams some buttresses which 
serve to increase its strength against side pressure. It 
will be seen that this construction forms a trough 14 ft. 
wide into which the ballast may be filled and on which 
the meter-gage track is laid. The upper part of the ma- 
sonry, as weil as the concrete-floor system, is tied together 
across the entire length of the viaduct to resist any tem- 
perature variation. 

The supporting gothic arch over the river has a span 
of 91.5 ft.; its arch rib has a thickness normal to the 
intrados of 11.5 ft. at the springing line and 8.2 ft. at 
the crown. In plan it increases in width from the crown 
to the springing line in an easy curve, so as to give a 
greater stability. The arch was built on wooden cen- 
ters making a triangular open section under the arch 
and braced against the walls of the gorge. 

The viaduct is built of local granite, a very beautiful 
stone easily procured in the neighborhood. This is laid 
up in lime mortar for the most part, but-in-cement mor- 
tar for the arch ribs. The total cost is given a¥ $110;800, 
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kinds of slag in use, but the specifications used only the 
word “slag.” 

Slag, in general, is the refuse from the bkast farnace 
and is composed of limestone and the impurities of the 
iron ore; fused together into one homogeneous mass. 
Bank slag is the rough product from the furnace as it 
has been deposited at the slag bank, and may be of any 
size or shape. Crushed slag may be had of any size ani 
is the bank slag crushed, screened and graded to any par- 
ticular size. Screenings is the residue from the crushe«! 
slag passing through a 14-in. screen. It resembles in ap- 
pearance and composition the limestone screenings used 
as the top course in macadam roads. Granulated slay 
is the modern product of the blast furnace. It is of a 
light, porous, sandy nature, and is obtained by pouring 
the molten slag into water. 

The three first named slags can be very easily com- 
bined in a strong compact foundation, very much after 
the manner of a macadam road. But counting the cost 
of preparation, the limited distribution and the origina! 
cost of the material it is doubtful if either of these wi!! 
ever be used to any extent, although their cementing 


*Engineer, Borough of Charleroi, Charleroi, Penn. 
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prop rties make them much superior to the ordinary 
or broken-stone foundation. 


ora 
; .e engineers maintain that it is impossible to ob- 
tair a smooth paved surface upon a slag foundation, 


but the failure has been due to improper construction 
mor: than to the materials. The great trouble has arisen 
frou. depressions of varying size appearing in the paved 


eurace, due in all cases to the fact that the foundation 
macrials have not been properly graded and compacted 


heiure placing the cushion layer of sand. Thus the sand 
has gradually worked into the voids of the foundation, 
causing a slight depression in the street. 

Since observing the above fact, the author has obtained 
a smooth surface by a careful selection and placing of 
the slag in the foundation courses. Ordinary bank slag 
was used, with a top coat of screenings, and then rolled 
by a 10-ton tandem roller to a compacted thickness aver- 
aging 7 in. As the slag was brought on the street, la- 
borers with sledges broke all large pieces, while other 
laborers placed the slag in a layer of proper thickness, 
being careful to place all large pieces in the bottom and 
the smaller ones on top. 





BLOCKS OF GRANULATED SLAG EXCAVATED FROM A 
StrEET FOUNDATION 


(The material was laid in a loose condition, like that 
shown in the pile in the foreground, and was compacted and 
cemented under the action of traffic.) 

On this was placed a generous layer of screenings. 
The whole was then thoroughly rolled until no visible 
voids remained. The slag, because of its keen edges, 
takes more rolling to compact it than is required for 
broken stone or gravel. Owing to the labor required in 
placing and breaking, and the cost of the screenings, this 
one street cost almost as much as a broken-stone or 
gravel foundation would have cost. However, the author 
firmly believes that the use of granulated slag as the 
foundation material is the solution of a cheap and dur- 
able paved street, especially in a locality within reach of 
the low freight rates of the steel mills. At the present 
time the contractor can obtain granulated slag for a very 
small cost, plus the freight, and in some cases the freight 
is the only cost. 

Railways have discovered that fills of granulated slag 
settle less and become more compact than other material. 
For this reason in certain portions of the country they 
have agreed to remove all the slag output of the blast 
furnaces. With the increase in output the railways are 
overstocked and are often glad of a place to dispose of 
it for the cost of transportation. The slight settlement 
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and the tendency to cement under pressure are the chief 
factors in granulated slag’s fitness for a foundation ma- 
terial. 

Engineers, chemists and others connected with the 
manufacture or disposition of slag differ in their opinion 
of granulated slag as a foundation material. One in 
particular says “from the very nature of the material it 
is not suited for this [foundation] purpose.” 

The accompanying cut tells a different story. The 
pieces of granulated slag there shown were picked off the 
surface of an approach to a bridge, from that portion of 
the roadway which was most traveled and therefore most 
compacted. The piece on top of the pile is approxi- 
mately 6x10 in. and was used as a pivot in turning a 
sandstone curb through an angle of 180°. The stone 
was 6x24 in., 6 ft. long. Neither the weight nor the 
twisting had any effect on the slag block. The slag in 
this road had been in place about 15 months and when 
placed was as loose as that seen in the small pile in front. 
It is possible that the continued grinding of the wagon 
wheels in this case produced some slag powder which as- 
sisted the cementing action of the material. 

The author has used granulated slag for the founda- 
tion of paved streets and has found that thorough rolling 
under a heavy roller will make a dense foundation, es- 
pecially if water is used. Such foundations in use for 
four or five years are so well cemented that it is diffi- 
cult to break through them in repairing water and gas 
mains. It is noteworthy that on a recent slip and settle- 
ment of a new pavement, due to continued high water, 
the portion remaining intact was on a granulated slag 
fill. It has often been noted that cuts in such fills will 
remain with perpendicular walls for days. 

It has been demonstrated that granulated slag, under 
proper methods of construction, is an excellent founda- 
tion material for pavegl streets and is the nearest ap- 
proach to natural concrete. It can also be used in place 
of screenings to fill the voids of bank slag. The author 
has tried this with apparent success, although the work 
is too new to make an intelligent estimate of the value 
of such construction. In repairing a water leak on this 
street about two months after its completion the foun- 
dation had cemented together to a certain degree but 
very little strength had then developed. 

As to cost, in the Pittsburgh steel district, where al! 
foundation materials are shipped to the work, the weight 
of the different materials is approximately the same, 
therefore the freight is the same. The cost of handling 
is the same, while the cost of the slag is nothing, or some 
such small sum as $3 per car. By using granulated slag 
foundation the saving is approximately 30c. per sq.yd. of 
finished pavement. 

In view of the above observations, the author would be 
pleased to see some experiment station, university or in- 
dividual with proper apparatus undertake to examine 
and make tests of slag (especially granulated slag) as a 
road material, as an aggregate and a substitute for sand 
for concrete, and as a binder for other materials. 


® 


A Teredo-Proof Wood is available in Australia, according 
to C. S. Galbraith, Assistant Engineer of the Melbourne Har- 
bor Trust. He states in an article in “The Commonwealth 
Engineer,” that turpentine wood successfully resists the at- 
tacks of teredo navalis. This timber which has the botanical 
name, “syncarpia laurifolia,” is a rather low strength hard- 
wood common to New South Wales. 
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New Garbage and Refuse Inciner. 
ator for San Francisco 


By L. H. 


SYNOPSIS—Data used in planning a garbage- and 
refuse-disposal system for San Francisco, Calif., are pre- 
sented. The system adopted is outlined in a few words 
and then the Islais Creek Incinerator, the first unit in the 
system to be undertaken, and which has already been built, 
is described. This unit includes two 60-ton Heenan & 
Froude furnaces. Among the special features of this 
plant are: A storage pit or hopper large enough to hold 
a day’s charges for the furnaces; a grab bucket, operated 
from an overhead electric monorail system, which dis- 
charges into steel containers over each furnace ; hydraulic 
power from a pressure accumulator to operate the fw 
nace-feed slide doors in the bottom of the containers, and 
also to push clinker from the clinker pits to the conveyor; 
electric power to charge pressure accumulators and_ to 
move grab buckets, to convey clinker, etc. The gases of 
combustion will be used to produce power, heat and light 
for the building, and ultimately it is expected that the 
surplus power will be used for general city purposes. The 
clinker will be crushed, screened, graded and stored for 
sale or for city use. In designing the steel framework 
of the building and the reinforced-concrete chimney, 
earthquake stresses were taken into account. 
a 

After the earthquake and fire of San Francisco, one of 
the chief works in the rehabilitation of the city was the 
provision of a garbage-disposal system to be operated 
by the municipality and to replace the privately owned 
and privately operated plant, which had not proven satis- 
factory. 

The system in use at that time was one wherein the 
garbage was collected from residents by individual scav- 
engers or groups of scavengers who were paid by the 
residents. ‘These scavengers conveyed the garbage to the 
incinerator and paid the operators of the incinerator to 
have the garbage destroyed. [See Ena. News, May 17, 
1900, for an account of litigation over the collection sys- 
tem and an illustrated description of the old Thackeray 
incinerators.— Eb. | 

Much dissatisfaction had arisen among all concerned 
not only in the fixing of rates but also in the failure of 
the plant to incinerate garbage properly, and finally the 
plan was adopted whereby the city was to construct and 
operate its own incinerator and to buy out the privately 
owned and operated incinerator at a fair price. 

In 1908, therefore, among other bonds, the people of 
San Francisco authorized the issue of bonds to the amount 
of $1,000,000 for a garbage-disposal system. 

Of this amount, $400,000 was used to buy out the plant 
of the Sanitary Reduction Works{. In the terms of the 
sale were the provisions that the Reduction Works should 
operate under the former conditions until the city had its 
first two plants in operation; and that the Reduction 
Works should pay all interest charges on the bonds until 
said time of operation of the proposed municipal plants, 





* Assistant Engineer, Board of Public Works, San Fran- 
cisco, Calif. 


tArchitect for the City Engineer of San Francisco, Calif 


tThe name taken by the owners of the old Thackeray in- 
cinerator.—Ed. 
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in return for the privilege of operating their own play 
meanwhile, 
DeSIGN OF A System OF GARBAGE Disposar 

For the purpose of arriving at a comprehensive sehen 
for the disposal of the city’s garbage, much time was sper 
in gathering data. As a result of this study, the « 
was divided into four sections: (1) That part of t 
city not yet fully developed—largest in area but smal|e 
in garbage collected; (2) the wholesale district, smallo 
in area but very large in the amount of garbage collected 
(3) retail-store and apartment-house district, large 
area and in the amount of garbage collected ; (4) Missio: 
District, largest in population and large in amount o/ 
garbage collected. 

The present plan contemplates three incinerators, one 
in Sec. 4, now completed; one in Sec. 2, about to be 
started, and one in See. 3, to be constructed within a few 
years. The garbage collected from Sec. 1 will be, for tly 
present, divided between the two incinerators in imme- 
diate contemplation, 

NATURE AND AMOUNT OF GARBAGE COLLECTED 

In San Francisco the scavengers make no separation of 
the garbage gathered ; ashes, rubbish and food refuse are 
removed at the same time in the same wagon. ‘There- 
fore, data of various sorts were gathered to acquaint the 
prospective bidders of the conditions likely to be encoun- 
tered, the amount of garbage collected, its weight and 
volume, the percentage of its components, the average 
daily deliveries of refuse to the present works, the prob- 
able daily deliveries and capacities of the proposed plants, 
the percentage of combustible and incombustible matter 
in the garbage, and a comparison between the Borough of 
Richmond, N. Y., and San Francisco, as regards the 
heat value and composition of refuse. 

Tables I to VI were, therefore, prepared ; 


TABLE I. DAILY REFUSE COLLECTIONS AT SAN FRANCISCO 


Average for 

Average the week of 
unit weight tons of 

of refuse in refuse col 

Ib. per cu.ft. lected per 


Collection for the 


week ending Estimated quantities, cu.ft. 


1908 Ashes ‘ Garbage Rubbish forthe week weekday 
Oct. 17 4,377 47,232 126,750 20.5 435 
24 3,857 47,962 128,589 27.1 404 
31 3,845 SOIL 124,789 27.2 405 
Nov. 7 5,216 57,150 118,104 28.0 419 
14. 5,529 65,202 105,862 27.9 408 
21 4,541 63,083 109,436 28.2 413 
28. 8,210 55,361 111,040 30.2 434 
Dec. 5. 13,774 58,986 106,356 30.0 445 
12 20,544 64,277 90,237 30.2 437 
19. 22,082 51,081 107,028 28.5 426 
26. 21,026 51,426 94,623 29.4 406 
1909 
Jan. 3.. 21,525 57,429 97,323 29.4 427 
9. 18,954 69,009 93,593 31.4 471 
16.. 14,728 61,682 91,704 33.4 466 
Boks oti 13,712 67,759 97,562 33.9 502 
30.. 14,341 74,004 85,216 33.0 474 
Feb. 6 12,734 66,610 97,577 31.1 456 
13 17,455 63,260 93,172 31.9 461 
20 17,115 62,192 96,880 32.1 470 


TABLE II. ESTIMATED PERCENTAGE BY VOLUME AND WEIGHT 
AND THE UNIT WEIGHT OF ASHES, GARBAGE AND RUBBISH IN 
SAN FRANCISCO 


Estimated Estimated Estimated 
reentage unit weight reentage 
& volume Ib. per cu.ft. y weight 
Ashes.... ira ee.a Ss # 5 
Garbage....... RSE os 34 
Rubbish. ens Se 58 22 44 


Total refuse... . eviswene’ 100 30.1 100 
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TA ll. AVERAGE DAILY DELIVERIES OF REFUSE AT SAN 
RANCISCO FOR EACH MONTH OF 1907, 1908 AND 1900 
Average deliveries, ir tons per week day 
Months 1907 190s 1900 
‘ies sau 464 476 
Fe 401 497 472 
uf “2 1m) “1 
‘As wn) 425 44h 
sf 967 41% 40% 
% 544 4a 424 
$ 544 474 406 
y BZ 7 477 
= a shit 445 472 
‘ ‘ 447 443 497 
‘ ber ims 426 513 
D> ber 1%) 446 515 
rage ABA 444 4h 
7 EIV. PRESENT AND STANDARD DAILY AVERAGE QUANTITY 
REFUSE COLLECTED AT SAN FRANCISCO AND CAPACITIES 
OF PROPOSED PLANTS 
Average quantity of refuse 
Maximum collected, in tons per week 
quantity day Proposed 
now col- Immediate Hemute installation 
lected, tons future, future, 
Rertion perday Present estimated estimated Present Future 
1 49 2s “) 245 0 DO 
2 189 126 140 200) 160 WOO 
4 an 224 20 1m) 200 46 
4 62 i) mt) ZS ia 200 
Total 5a 44% 0 1400 AO 1360 
TABLE V. ANALYSES OF SAN FRANCISCO REFUSE 
Heating value, 
t' mit Percentage by weight B.t.u. per ib.* 
weight Com- Ineom- Comb. Heluse as 
Date pereuft. bustible bustible Moisture refuse collected 
Dee 7. 1906 41 i 22 65 26 45 ww 10,426 2547 
Dee 10, 1906 20.5 22 44 25 47 52.17 10,540 2452 
Dee 17, 1908 27.0 24 HA 20.44 47 14 10,545 2481 
Dee 29, 1908 29.6 24 6 27.71 19 27 10,4 23545 
Jan. 2, 1909 42.2 24.16 24.37 41% 47 10,240 2a) 
Average 7 22.9 27.2 49.9 10,540 2419 


2 f 
* Heating value determined from data obtained by a bomb calorimeter 
TABLE Vi. COMPARING THE BOROUGH OF RICHMOND, NEW 


YORK, SEPTEMBER REFUSE, WITH THE SAN FRANCISCO 
REFUSE, AS KEGARDS HEATING VALUE AND COMPOSITION 


Unit Percentage by weight Heating value, 
weight in B.t.u. per ib 
Ib. per Com- Inesotts- Comb.in Uefuse as 
eu ft bustible bustible Moisture refuse collected 
Sept.—N. ¥ 32.0 48 43.0% 5 83 10,710 4265 
8. F. See. 1 23.4 22 0 4145 46.5 low 2425 
BF. See. 2 a9 25.6 24.4 1 10,1) 2709 
& FP. See. 4 28.4 21.45 26% 51.4 10,631 2412 
& PF. See. 4 5.3 21.1 42.9 45.0 10,700 2247 
Average 8. F 29.7 22.9 27.2 9.9 10,50) ZW 


Requinements—The requirements to be fulfilled for 
each plant roughly resolved themselves into six divisions : 


(1) The accounting of the garbace 
engers and delivered to the incinerator 
office and a platform scale at the plant, 
keep a record of the garbage delivered 
paid by the scavengers for its destruction 

(2) The complete and inoffensive incineration of the gar- 
bage delivered. This requirement demanded the greatest care 
in the construction of the equipment and of the building, 
with particular pains taken to insure thorough combustion 
of refuse and gases, to provide adequate ventilation, to guard 
against escape of foul air, and to make satisfactory disposal 
of dust. 

(3) The operation of the 


eollected by the scav- 
This necessitates an 
where a clerk 
and of the 


can 


money 


plant in the most economical 
manner. This requirement was the most essential in the 
basis of awarding the contract. It was important to employ 
mechanical means of operation wherever possible as the cost 
of labor was a very large factor. It was even more import- 
to make the greatest use of the byproducts of incinera- 
tion, such as the heat of combustion and the clinker. The 
befilers and machinery necessary successfully to accomplish 
this result are described hereinafter 

(4) The equipment of a laboratory for the study of con- 
ditions encountered. This was required with a view to the 
making of exhaustive tests from which it was expected much 
valuable information would be gained, to guide the city en- 
gineer in the design and construction of the other proposed 
incinerators. 

(5) The equipment of a repair shop. This was to provide 
the plant with spare parts and means to keep the installa- 
tion of the machinery always in operation. 

(6) Provision for the needs and comforts of the operators. 
This was quite essential in view of the continuous operation 
of the plant. 


In general, however, there was much latitude allowed 


ant 
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the bidders. Results rather than the means of their at- 
tainment were of necessity the prime consideration, 
Each bidder, therefore, had to fulfill the general re 
quirements mentioned, to name the price for which he 
would install all the mechanical equipment for the in 
cineration of garbage, and to state the cost per ton for 
which he would agree to incinerate garbage of various 
qualities. 
The city agreed to construct the machinery founda 
tions, the buildings necessary and the chimney. 
GUARANTEES—Rigid guarantees, 
quired of the bidders, as follows : 
The contractor agreed that when the plants were in- 
cinerating without fuel, at about their 
rated capacity, refuse containing not more than 1000 Ib 


however, were re- 


additional or 
of water per ton, determined by an evaporation test, and 
not less than 460 |b. of combustible per ton, determined 


by a combustion test, the following conditions would be 
fulfilled ; 


(1) That no nuisance would be created in the normal op 
eration of the plants; 

(2) That no odors, obnoxious gases, smoke or dust would 
escape from the buildings or chimneys 

(3) That at no time during the normal operation of the 
plants, the temperature in the combustion chambers, due to 
defects in design or construction, and as ascertained from a 
continuous record during the time of testing, would fall be- 


low 1250° F., and that an av 
least 1500° FP. would be 

(4) That the residue from the furnaces under a working 
load of 60 tons per unit ‘ 
oughly burned hard 

(5) That the 
chambers 


erage therein of at 


maintained 


temperature 


per day 
and free 
flues, dust 
would be 
to shut down any 
in any week, for the 
dust and ashes: 

(6) That the pounds of refuse per hour which 
incinerated per sauare foot of the grate area 
final combustion takes place would be not 
stated in the contractor's bid; 

(7) That the average cost per ton at 
cinerating refuse containing 1000 Ib 460 ib. of 
combustible, computed epecified rules 
would not be greater than stated in the contractor's bid 


ax specified would be thor- 
matter, 

naces and 
that it would 

for than 4% houre 


purpose of removing thoroughly all 


from organi 


collectors, fur CAIUS 


tion not he 


“0 arranged 


necessary one unit 


more 


one 


would he 
which 
that 


upon 

less than 
each for in 
of water 


certain 


plant 
and 


according to 


The contractor further guaranteed to keep the plants in 
effective operation for one year from the dates of their 
respective acceptances, and during this period to furnish 
all labor and material for repairs necessitated by defec- 
tive design or workmanship. 

Basis tron Wuicn Awanp ov Costuact Was to Bi 
Mape—The award of the contract was made upon the 
basis of the annual fixed charges, plus the annual oper- 
of incineration. The annual fixed charges 
were assumed to be 10% of the total cost of the equipment 
of the plant, and the annual operating cost of incineratior 
was estimated by multiplying the estimated number of 
tons of garbage per year by the net cost per ton guaran- 
teed by the bidder. A bonus and damage provision was 
made part of the contract to give the contractor an in- 
centive to incinerate the garbage below the guaranteed 
net cost and to protect the city from loss resultant upon 
the incineration of garbage above guaranteed net cost. 

Istais Cuxevk InciseratTinc PLast—The present 
plant, therefore, caiied for proposals to construct two in 
cinerators, one in Sec. 4, called the Islais Creek Incinerat 
ing Plant, and one in Sec. 2, called the North Beach In- 
cinerating Plant. Ea~> plant was to have a eapacity of 
incinerating 120 tons » sixed refuse daily. The require- 
ments were the same cor each plant, with the exception 
that the Islais Creek ple~* was to be constructed as a com 


ating cost 
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plete installation, whereas the North Beach plant was 
eventually to be increased to a capacity of incinerating 
360 tons of garbage daily, although, for the present, fur- 
naces for the incineration of 120 tons only were to be 
installed. 


As the work is already completed on the Islais Creek 


plant, and has not yet been commenced at the North 
Beach plant, references will be made only to the Islais 
Creek plant. A view of this plant at the time of its com- 
pletion is shown by Fig. 1. 

After the contract had been let and considerable 
study had been given to the machinery and its operation, 
several changes from the original design were made. 
Many of these changes were in details of construction 
and mechanical parts only. Some changes, however, 





Fie. 1. Istais Creek Garpace INctnERATOR, San 
FRANCISCO 


(The chimney and buildings were finished by the cement-gun 
method.) 


involved larger features of the design. The original de- 
sign contemplated the deposition of the garbage from the 
wagons upon a shaking conveyor, which fed the garbage 
into metal containers. These containers, when loaded, 
were to be lifted by means of a traveling crane to the 
storage floor over the furnaces, and were to be dumped 
into the furnaces mechanically. This scheme was aban- 
doned for the present one of dumping the garbage from 
the wagons into a container pit, lifting it by a grab-bucket 
operated by a trolley traveling above the axes of the 
furnaces and depositing the garbage immediately into the 
hopper or trough over the furnaces. These changes elim- 
inated considerable labor in handling and cleaning the 
containers, and added greatly to the efficiency of the 
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plant. Furthermore, the change resulted in a rec 
cost of the building proper, a net gain to the city. 

Another change in plan was effected in the ha 
ling of the clinker from the furnaces. The orig 
design called for a continuous conveyor in the clinke: 
alley behind the furnaces, which fed the clinker t. 
clinker crusher. This was discarded for an electric: 
operated dump car, which runs on tracks behind the { 
naces and feeds automatically into the clinker crus), 
Considerable saving in space and cleanliness was the | 
sult of this change, in addition to the gain in efficien 
by reason of the lesser liability to failure in operation. 

THE GENERAL ScHEME—The plant consists of a grow) 
of two buildings. The main building (see Fig. 2 for pla: 
of clinker floor) contains the office and garbage pit for tlic 
refuse delivered, two four-grate furnaces for the incin- 
erating of the refuse, each furnace provided with a boile: 
for the generation of power, the machinery, or pump, room 
for the electric generating set, two blowers for the ven 
tilating system, feed-water heaters, feed pumps and oi! 
pumps, the repair shop for all tools, the laboratory for 
tests, the kitchen for the men, and all necessary sanitar\ 
conveniences. The secondary building is primarily for 
the storage of crushed clinker, but since the storage bins 
of necessity had to be elevated, use is made of the space 
below for the installation of a pressure accumulator to 
operate the hydraulic rams in the main building, a baling 
press which bales all tin, etc., rejected from the clinker 
screen, and the men’s locker and shower room. This 
building is about 26x53 ft. in plan, over all, and the 
greater part of it is two stories high. 

The structural work presented no unusual problems. 
A garbage pit 30 ft. deep, a chimney 150 ft. high, the 
main building housing the furnaces and boilers, and the 
clinker-storage building are the main features. 

GARBAGE Prt—From records kept for a certain period 
it was ascertained that the delivery of garbage to the in- 
cinerator was not constant during the 24 hours. Approx- 
imately 75% of the garbage is delivered during eight 
hours. It was necessary, therefore, to design a garbage 
pit of sufficient capacity to contain a full day’s delivery 
or 120 tons, so that the feed to the furnaces can be kept 
regulated for 24 hours, regardless of the supply to the 
plant. A further advantage of the large pit is its ability 
to store a full day’s delivery of garbage in case of a break- 
down of the furnaces. The details of this pit are shown 
by Fig. 3. 

It was apparent ‘that this pit would be a likely place 
for the accumulation of filth. The greatest care, there- 
fore, was taken to finish it in as smooth a manner as 
possible, so as to prevent the adhesion of small particles 
of garbage to its sides. A most satisfactory finish was 
obtained by troweling the cement gun mortar as soon 
as it was shot into place. The sides of the pit were pro- 
tected from possible injurious bumps of the grab bucket 
by placing buffer rails of steel in the concrete along the 
line of the grab-bucket’s travel. The bottom of the pit 
was fitted with removable cast-iron strainers through 
which all liquid matter in the garbage drained into a 
gutter which led it to a sump. The sump and gutter 
were located in an inspection chamber on one side of the 
garbage pit accessible from the upper level through a 
shaft containing a ladder. In the sump was placed an 
automatic bilge pump which carried all matter deposited 
in the sump to the main sewer above. 
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For the purpose of giving the garbage pit, the sump 
ts accessories a thorough cleaning as often as it 
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It was figured 


ant 

sho..d be found necessary, a water-supply pipe and a 
jive steam pipe were carried down to the inspection 
cha aber at the bottom of the garbage pit. 

tha. a scouring of the pit with steam and water about 


onc: each week would keep everything in perfect order. 


r 
| : 














NEWS 


113 


The factor one-fifth is obtained from the measurement 
of the acceleration of the earth’s surface during an earth- 


quake. 


It is found that this acceleration is approximatel 


6 ft. per sec., or about one-fifth the acceleration due to 
gravity. A strict analysis of stresses due to earthquakes 
would, of course, take into account the oscillation fre- 
quency of the structure and of the earth’s surface, but the 









Retin ’ Property Line Drain ; 
Drain 


DRIVE (Basa/t Block Paving) 











: S » 
ae Granite Curb. ~_ : > 
~ om i) " SCALES | 
| © TANK | | 3 
' ‘ " \ 
! Y | 
$d. d fe 
| ~ & aN : 
S “ L_|fesmauet| > 4 © 
; “3 A ~ 
¥ 2 | PUMP ROOM - K Z pOrnice § 
” i } ef ’ i : 
+B Bic 20 a Bo te nl 
=: 4 . A 
4 , | ‘ 
' & + Flue , © BIG TINS i 
| 7 under = | 
| | 
oo }-—4 floor | a a 
2 >» F-- | 
~~! ‘ - 3 H 
z i sei q 
<q | * f BOILER & FURNACE BOILER & FURNACE BOARBAGE ff: 
} _ BH opr 
% CRUSHER PIT-+ 0} 
+. Be TX] » nM 4 
ntti sia is ; eR a cle Poke - - — ne — =F] 
: / ” . 
~< A 119-6 --- . > 
= 2 = 
& DRIVE = & 
: sey Drain : 5 
> 
oe 
Yr wy my 
/, 
y 


Fie. 2. 
The side walls of the garbage pit 
were designed as slabs with the main 
reinforcement running horizontally. 
Although the excavation was in rock 
the walls were designed for water 
pressure on the lower 20 ft., and earth 
pressure above. During construction 
a spring of water was encountered on 
the site of the garbage pit, thus justi- 
fying what might have appeared to be 
unduly heavy construction. 
CHIMNEY—The chimney is of rein- 
forced concrete, 150 ft. high above the 
reinforced-concrete foundation, which 
is octagonal in plan, 30 ft. between 
opposite sides at the face and 4% ft. 
deep. The chimney is 9 ft. in internal 
diameter, and brick-lined for tsome 
two-thirds of its height. Figs. 4 and 
5 show the chimney under construc- 
tion and Fig. 1 shows it completed. 
In designing the chimney two con- 
ditions of loading were assumed: (1) 
A wind load of 30 lb. per sq.ft. on the 
projected area of the chimney surface, 
and (2) an earthquake load assumed 
to be equivalent to one-fifth the weight 
of the chimney, acting horizontally. 
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complicated nature of such calculation, coupled with the faces of the buildings both inside and outside we: 
many unknown conditions—such as elasticity of the ma- ished with cement plaster applied by means of ¢ 
terials concerned, the duration of the earthquake, the ment gun. The most interesting portion of this 
. possibility of simultaneous wind load, ete., would make was the plastering of the 150-ft. chimney. The com 
ny! H such an analysis impractical. sor and gun were located on the ground, and the 


ie j 


The earthquake loading was found to be the governing was forced to the top of the stack by a small Wort 
condition, being equivalent to a wind load of 45 to 65 lb. ton pump. The air pressure never exceeded 75 |b.. 
per sq.ft. of projected surface of the chimney, varying no difficulty was experienced in applying the mat. |x 
with the height, the larger equivalent wind loads occuring under these conditions, Patent scaffolds were hung 

in the lower sections. three 6-in. I-beams placed over the top of the chim 


The concrete shell of the chimney was made 12 in. thick This particular part of the work was done in less ; 
at the lower end, and 5 in. thick at the upper end, and the four days. 
necessary steel was obtained by the use of the diagram 
given by Turneaure and Maurer. The ring reinforcement 
was designed for a difference in temperature of 250° F, 
between the two surfaces of the concrete shell. 

The main building consists of a long open structure, 
housing the incinerators and boilers, with a lower flat 
roof structure appended on one side and used for the 
offices, the engine room and the repair shop. It was the 
: original intention to build everything of reinforced con- 
crete, but on account of the suspended crane with a car- 
' 
| 


mite eaae mae eee ~ 


rying capacity of 15,000 lb. in addition to a dead load of 
about 8000 lb., it was decided to use steel trusses. 

The supporting columns were made of four light lat- 
ticed angles in order to provide a good connection be- 
tween the columns and trusses and also for convenience 
in the erection of the walls and trusses. 

The columns were designed for earthquake stress, using 


Fie. 5. San Franorsco Garsace INcrNERATOR CHIM- 
NEY UNDER CONSTRUCTION 

. a SS - y v7 “a — 

Fi . 4 REIN FOR ING STEEL IN BAseE OF CHIMNEY OF (Jorgensen patent forms were used; 3 ft. of concrete were 


law Franciec ap 7 TOINPRATOR poured each day and the forms for each day were not re- 
San Francisco GARBAGE INCINERATOR eoved until the ith Gay allowtne) 










a method similar to that described for the chimney, i.e. The cement-gun finish has proved entirely satisfactory 
one-fifth their weight was assumed acting horizontally. in durability, and no surface cracks or checks have been 
the column being considered fixed as regards deflection apparent. 

















top and bottom. The structural steel in the columns was This finish was used for waterproofing the garbage pit, 
calculated as that much reinforcing steel. the bottom of which is 20 ft. below high water. Up to the 
The remaining portions of the plant presented nothing present time no leaks have been discovered in this work. 
but ordinary problems of designing. ARCHITECTURAL Work—The architectural style of the 
The stresses used throughout in designing were as fol- incinerator is a free adaptation of the old Spanish Mission 
lows style. The large windows, necessary for the admission of 
Steel, reinforced and structural 16,000 Ib. per sq.in. the greatest amount of sunlight, give an effect not wholly 
Meeceeae te aneeeimetien: bin caaelcnaiiil cease te roadie 15 in harmony with the traditions of the style, but the gen- 
Concrete in shear 40 lb. per sq.in. 


eral aspect of the buildings conforms to that of the Mis- 
On account of the momentary action of earthquake sion in repose, simplicity and color. The large wall sur- 

stress, it was deemed proper to use the higher stress in faces and the red tile roofs of the buildings are elements 

concrete stated above. of the design usually found in examples of this style. 
Damp PRooFING AND FrntsH1nGc—The concrete sur- The interior of the building is designed for cleanliness 
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‘arance as well as utility. The general color scheme 


ma . 
insii is white and green, and the effect is extremely 
plea: ig: Bae 

T: result is appreciated and it is admitted that the 


Isla. Creek incinerator in San Francisco is probably the 
fine. equipment of its kind, housed in buildings far be- 
yon. those in use for this purpose elsewhere. 


[{\NDLING OF GARBAGE—Mixed refuse will be delivered 
to | ie incinerator in wagons, containing on an average 


140 cu.ft., and weighing on an average 5000 lb. The re- 
fuse will first be weighed on a platform scale at the plant 


and will then be dumped into concrete garbage pit. 
vom the garbage pit the refuse will be lifted by means 
of an electric traveling crane, equipped with a grab- 
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pierced with arched passages, through which the gases 
resulting from incineration of the garbage will pass to a 
combustion chamber. The combustion chamber has a 
cubical content about equal to the combined contents of 
the four grate chambers. In the combustion chamber a 
temperature will be maintained sufficient to mix and con- 
sume all combustible matter which may escape the grate 
chambers. 

The combustion chamber of each furnace is separated 
from the boiler setting by an arched brick passage through 
which the hot gases are admitted to the heating surfaces 
of a water-tube boiler. The flue from the boiler setting 
leads the gases, partially cooled by their contact with the 
heating surfaces of the boiler, into the chamber which 





Fia. 6. 


INTERIOR VIEW OF GARBAGE INCINERATOR AT SAN FRANCISCO, CALIF. 
(The perforations for admitting air in the burning grates are shown, 


particularly in the foreground 


The boiler tubes may be seen in the rear.) 


bucket having a maximum capacity of 36 cu.ft. and 
dropped into steel containers located on top of the fur- 
naces, 

These containers are an integral part of a contiuuous 
steel trough and are located directly below the trolley of 
the electric crane, extending from the edge of the garbage 
pit to the extremity of the furnaces. All droppings from 
the grab-bucket, therefore, will be received by the trough. 
Platforms are provided along both sides of the trough to 


permit whatever handling of these droppings may prove ° 


necessary. 

The containers are equipped with sliding doors at the 
bottom, operated by rams, by means of which the mixed 
refuse will be dumped upon the drying hearths over and 
behind the grates upon which the refuse is to be inciner- 
ated. After being dried, the refuse will be raked forward 
onto burning grates by stokers. 

INcINERATION—FEach furnace (see Fig. 6 for general 
interior view) has four grates separated by brick walls, 





contains the tubular air heater. After passing around 
and over the tubes of the air heater, the gases, still fur- 
ther cooled by the process of heating the ingoing air, are 
led to the dust-settling chamber. The dust from the 
gases is caused to drop by a complete change in direction 
of the flow of the gases. Finally, from the top of the 
dust-settling chamber the gases pass to the chimney. 

The supply of air necessary for the incineration of the 
refuse is drawn by means of a Bowie pressure blower 
from those parts of the building where the foul air is 
likely to accumulate. This air is heated by a process 
comparable to that by which the hot gases are cooled. The 
air is discharged under pressure first through the tubes 
of the air heater, where it is warmed by the hot gases 
passing around and over the tubes. From the air heater 
it is led through ducts under the floor to the clinker- 
cooling chamber below each furnace grate. By passing 
upward through the hot clinker, it gains more heat and 
flows through the burning grates to the refuse deposited 
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thereon. From this point it follows the course of the 
hot gases, over the grates, through the combustion cham- 
ber, through the boiler, air heater and dust-settling cham- 
ber to the chimney. 

Each 60-ton incinerating furnace is installed as a sepa- 
rate unit, so that it may be operated or shut down and 
any part cleaned, overhauled or repaired without inter- 
fering in any way with the operation of the other furnace. 


DisPposaAL OF CLINKER 


After being partiai!y cooled in the chamber beneath 
the burning grates, the clinker will be discharged by 
means of a ram through suitable doors provided for the 
purpose, into a clinker car in which it will be conveyed 
to a clinker crusher. 

After the clinker is crushed, it will be fed into a con- 
tinuous conveyor operated by an electric motor and 
located in the tunnel connecting the main building with 
the clinker-storage building. This conveyor will deposit 
the crushed clinker in the boot of a continuous bucket 
elevator which feeds into a revolving screen located above 
the clinker-storage bins. The screen will grade the 
crushed clinker into three sizes, 1%, 114 and 2 in., and 
discharge the graded material into concrete bins in the 
clinker-storage building. 

This clinker will weigh about 40 lb. per cu.ft. It is 
believed that this will prove an excellent material for 
making a light-weight concrete. On account of the high 
temperature to be maintained in the furnaces, no sub- 
stance injurious to reinforcing steel will be left in the 
clinker. 

Power GENERATION—The hot gases from each furnace 
pass through a Babcock & Wilcox semimarine type of 
boiler having 1700 sq.ft. of heating surface and about 160 
hp. rating. It is expected that about 300 hp. will be avail- 
able. At present this power will be used only for the 
operation of the plant, and the lighting and the heating 
of the buildings. It is expected that, in the future, the 
excess power will be used in conjunction with a power 
plant for the operation of municipal utilities. 

The pressure blower, all the machinery for handling the 
clinker and the accumulator pumps will be driven by 
electric motors operated bv direct electric current at 250 
volts. 

The boiler-feed pumps, the fuel-oil pumps and the 
turbines operating electric generators will be driven by 
steam from the boilers connected with each furnace. 

The moving parts of each furnace, with the exception 
of the stoking doors and the ash-pit doors, which are 
operated by hand, are controlled by water power furnished 
by a pressure accumulator. 


Direction oF WorK 


The work on the Islais Creek Incinerator was begun 
under the direction of Marsden Manson, former city en- 
gineer, and was completed under the direction of M. M. 
O’Shaughnessy, present city engineer of San Francisco. 
Rudolph Hering, of New York City, was consulting en- 
gineer on the selection and design of the system. 


CONTRACTS 


The excavation (not including the garbage pit) and 
foundation work in filled ground, was done by the Mercer 
Fraser Co. for the contract price of $12,429. The build- 
ings and chimney complete were constructed by McLean, 
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Haggans & Aden for the contract price of $62,155 
structural steel (which included the columns an 
trusses) was furnished and erected by the Judson 
Co. for the contract price of $6500. The contract | 
mechanical equipment for the Islais Creek Incin 
was awarded to the Destructor Co., of New Yo: 
$123,141. 

The terms of the proposal submitted and accept 


this contrast were as follows: 


Cost per ton that the bidder guaranees as the net « of 
incinerating refuse containing one thousand (1000) po nas 
of water and four hundred and sixty (460) pounds of 
bustible per ton at the Islais Creek Station, twenty, 
and one-half cents ($0.255). 


Amount that the bidder directs his guaranteed net cost pe; 
ton of incinerating refuse at the Islais Creek Station tj 
be decreased for each pound of combustible per ton «on- 

tained therein exceeding four hundred and sixty (440) 

a as shown by the test, provided the refuse cont(:ins 

etween four hundred and sixty (460) and five hundred 
and twenty (520) pounds of combustible per ton, sixteey 
one hundredths cents ($0.0016). 


Amount that the bidder directs his guaranteed net cost per 
ton of incinerating refuse at the Islais Creek Station to be 
decreased for each pound of water per ton contained 
therein less than one thousand (1000) pounds as show) 
by, the test, provided the refuse contains between on 
thousand (1000) and nine hundred (900) pounds of water 
per ton, twenty eight one thousandths cents ($0.00028) 


Amount that the bidder directs his guaranteed net cost per 
ton of incinerating rien at the Islais Creek Station to hx 
increased for each pound of combustible per ton contained 
therein less than four hundred and sixty cee? pounds as 
shown by _ the test, provided the refuse contains between 
four hundred and sixty (460) and four hundred (400) 
pounds of combustible per ton, sixty-four one hundredths 
cents ($0.0064). 


Amount that the bidder directs his guaranteed net cost per 
ton of incinerating refuse at the Islais Creek Station to be 
increased for each pound of..water per ton contained 
therein exceeding one thousand (1000) pounds as shown 
by the test, provided the refuse contains between one 
thousand (1000) and eleven hundred (1100) pounds of wa- 
ter oa one hundred twelve one thousandths cents 


Number of pounds of refuse per hour containing not more 
than one thousand (1000) pounds of water and not less 
than four hundred and sixty (460) pounds of combustible 
per ton that the bidder guarantees will be incinerated at 
the Islais Creek Station per square foot on the grate area 
upon which final combustion takes place, eighty three and 
one-third (834) pounds. 


Probable gross rate of evaporation in the boilers at the Islais 
Creek Station from and at two hundred and twelve (212) 
degrees Fahrenheit per pound of refuse consumed, th: 
refuse to contain not more than one thousand (1000) 
pounds of water per ton and not less than four hundred 


and sixty (460) pounds of combustible per ton, one (1.0) 
pounds. 
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Safe Operation of Reduced- 
Speed Sections on Railways* 


Every place on a railway at which speed has always to 
be reduced is more or less a place of danger. But if the 
speed is reduced as much as is necessary, the safety of work- 
ing is fully restored. In many cases the train takes only a 
few seconds to run over the reduced-speed section, which 
may be very short, but none the less dangerous. If the speed 
has not been specially measured on the locomotive or on the 
track, it is impossible to prove whether the authorized max- 
imum speed has been exceeded... 

Even the fastest train is compelled to stop by an absolute 
stop signal, while at a reduced-speed place it is required only 
to reduce its speed to some extent. A further source of 
danger is in the dislike enginemen have for reduced-speed 
places. These reduced-speed places are of two kinds: Per- 
manent and temporary. The difference in their influence on 
the safety of working is that the presence of the former is 
known to the locomotive crews, while the presence of the 
latter involves an additional risk, as means must be taken 
to inform the men of their existence. Local factors which 


“make full-speed running impracticable are: Entrances of 


stations, points where no clear view can be obtained, con- 
structive works such as bridges and tunnels, railway grade 
crossings, and junctions. 

The speed on grades and curves is generally specified in 
the regulations. With varying grades and with curves of 
varying radii, there may be great variety in the maximum 
speeds which are to be observed. Itis advisable to reduce this 





*Abstract of a paper by Hans A. Martens, State Engineer 
in the “Zeitung des Vereins Deutscher Eisenbahnverwaltung.” 
and reprinted in the “Bulletin” of the International Railway 
Congress. A comment on this subject is given in another 
column.—Editor. 
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: much as possible, and small variations in the speed 


pr of little practical value. The safety of working is 
i pea by reducing the number of reduced-speed places, 
pe th elimination of even a single such place may be of 
great ue. 


In ny cases a careful examination of the local condi- 
tions show the possibility of improvements. Thus, the 
capita! outlay on easing grades and curves may be counter- 
balan not only by greater safety of working, but also by 
reduced cost of traction. It is also to be hoped that in 
course of time diverging switches will cease to be an obstacle 


to the full speed of express trains, as for experimental runs 
at 62 ™.p.h. have been made successfully over switches. 

In nany cases it will be possible to eliminate speed re- 
ductions prescribed because no clear view can be obtained of 
the track, especially at the entrances of stations, by im- 
proving the signaling arrangements. Thus, with better po- 
sition for the home signals they can be seen from a greater 
distance, giving better protection of the through main lines 
during switching operations. 


PERMANENT SPEED-REDUCTION POINTS 


For notifying enginemen of the permanent speed-reduc- 
tion points three methods are in use: 1, A table containing a 
list of the reduced-speed places is embodied in a special order 
handed to the men. 2, Notice boards at the beginning of the 
reduced-speed places. 3. Signals at the beginning of the re- 
duced-speed places. 

Listing the reduced-speed places has the advantage of 
conciseness, and of being very suitable for teaching pur- 
poses. But if these places are not brought to the notice of 
the men in any other way, it is to be feared that an engine- 
man who seldom takes a train over the section may not al- 
ways think of them. When men change from freight to pas- 
senger service, there is also the risk that they will not re- 
member the reduced-speed places for the fast trains. 

jut this forgetting of the places is equivalent to taking 
no notice of them and this again means reduced safety of 
operation. In order to draw the attention of the engine- 
men to the importance of these reduced-speed places, they 
should be made an examination subject. Knowing the re- 
duced-speed places is quite as much part of the knowl- 
edge of the line, as knowing the signals and the stations. 

The author has recommended that they should be indi- 
cated on all time-tables by appropriate symbols to indicate 
that owing to curve, down grade, bridge, entrance of station, 
etc. the given speed limits must not be exceeded. 

, Owing to the uncertainties which remain if the reduced- 
speed places are notified in the printed orders only, it is ad- 
visable to place notice-boards at the beginning of these 
places, with the speed limit marked on them in large, bold 
type, so as to be legible from a distance. This is a good 
and effective reminder, which shows exactly where the place 
begins. The notice-board is not illuminated at night; the 
light of the locomotive lamps makes it sufficiently visible. 
If a section of line were to have an undue number of 
speed-boards this would indicate a want of congruity between 
the local conditions and the running speed of the trains. 

Some engineers would go further, and put up signals. 
Then there can be no ambiguity in the order to reduce 
speed, and the place cannot be forgotten unless the signal is 
not noticed. One disadvantage is that this means having 
more signals. There is a general tendency to have as few 
signals as possible, so as to simplify signaling and reduce 
the tax on the men’s memory, and therefore the general in- 
troduction of signals at reduced-speed places cannot be con- 
sidered advisable. 


WARNING OF TEMPORARY POINTS OF SPEED 
REDUCTION 


The temporary reduced-speed places are generally caused 
by intentional or accidental alterations in the track, such as 
work on the track or roadbed or such natural events as 
land-slides or wash-outs. The reason for the reduced speed 
is the weakened condition of this track. This is a well 
marked difference as compared with the permanent reduced- 
speed places; and the risk of an accident due to overstraining 
the track by using too high speeds, is accordingly greater on 
temporary than on permanent reduced-speed places. 

The risk is also greater because it is not always possible 
to inform the enginemen of the exact position, while this 
position changes as the work progresses. This is the rea- 
son why signals are always used.to mark temporary re- 
duced-speed places, and this is a problem which is difficult 
and not always solved satisfactorily. The day signals, disks, 
hotice-boards and flags, are not high enough above rail-level 
and hence not properly visible from a distance. 

No attempts have been made to develop a system of 
emergency signals on the principles which are recognized as 
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standard in the case of ordinary signals. But it is advisable 
to begin to make experiments to determine a suitable shape 
for an emergency reduced-speed or stop signal visible from a 
distance. This can be done only with the help of a suffi- 
ciently high post, and two important desiderata in its de- 
sign are lightness and collapsibility. The signals now in 
use, placed at the side of the bank or along the ditches, and 
often extending barely above rail level, can hardly be con- 
sidered satisfactory, considering the high speeds of present- 
day traffic. The same remark applies to the night signals. 

The location of the reduced-speed signals also requires 
consideration. The signal should be placed a certain distance 
ahead of the reduced-speed place, equal to say the braking 
length of the fast trains, and both the beginning and the 
end of this place must be marked accurately. In many cases 
the beginning is not marked, probably in the interests of sim- 
plicity. This tends to make the enginemen think that it is 
unnecessary to pay great attention to the reduced-speed 
places. Moreover, at night the uncertainty is increased and 
the engineman, as a rule, only notices the reduced-speed 
place in consequence of the change in the running of his 
engine. An important requirement is that the train should 
run over the place in question without the brakes being on, 
and in order to satisfy this requirement, the beginning of 
the place must be marked. 

At the suggestion of the author the following experi- 
ment was tried. At the beginnin: of a section which was 
being rebuilt a white triangular notice-board was put up, 
with red lettering “Rebuilding.” It was placed at the height 
of the engineman’s eyes and was very visible by day and 
also by night, being illuminated by the locomotive lights. 
The men stated that this sign was satisfactory. Notice- 
boards fully suffice for the beginning and the end of the re- 
duced-speed places. If a signal is used, however, it should 
be set a certain distance ahead of the reduced-speed place, 
so as to act as a distant signal. 

A precaution of considerable importance when track is 
being rebuilt, is to arrange the work in the day so that re- 
duced-speed signals are unnécessary in the night. But it is 
not always possible to do this. The safety of working is 
much improved if the responsibility, especially as regards 


the putting up of signals, is assigned to definitely named 
employees. 


OBSERVANCE OF SPEED-REDUCTION SIGNALS 


The enginemen regard reduced-speed places as very ob- 
jectionable. The chief reason for this is probably because the 
reductiaqn of speed frequently leads to loss of time which it 
is often impossible to make up. If a reduced-speed place is 
run over at undue speed, it by no means follows that an acci- 
dent or any trouble will result, and this naturally leads the 
drivers to the dangerous belief that many of the reduced- 
speed regulations are superfluous and may be disregarded. 
But some day there may be unfortunate coincidences and a 
cumulation of errors, resulting in an accident. 

One means of obtaining a check upon the observance of 
the regulations is to measure the speed on the train by 
means of a stop-watch or chronograph. This can only be 
done occasionally; nevertheless it is highly recommended to 
the locomotive and traffic officials. But the good education 
and training of the men are worth more than checking de- 
vices. To begin with, the attention of the beginner must be 
drawn to the importance of being able to estimate the speed 
correctly, and it is advisable to make speed-estimating one 
of the subjects in the practical examination of the engineman. 


SUMMARY 


A review of the conclusions as to methods of protecting 
traffic on slow-speed sections of main lines suggests the fol- 
lowing for consideration: 

1. As few reduced-speed places as possible; 

2. As few varieties of reduced-speed as possible; 

3. Notice-boards at permanent reduced-speed places; 

4. Indication, in the time-tables, of the reduced-speed 
places; 

5. Signals visible from a distance, at temporary re- 
duced-speed places; 

6. Signs to show where these places begin; 

7. Doing away with temporary reduced-speed places at 
night, as far as possible; 

8. Insuring that the locomotive men are kept informed of 
the temporary reduced-speed places; 

9. Speed-recorders on locomotives; 

10. Sufficient extra time allowed in the time tables for 
reduced-speed places of all kinds; 

11. No blame to attach to the engineman if he is com- 
pelled to lose time in consequence of reduced-speed places; 

12. Frequent occasional tests, when running over re- 
duced-speed places, made by supervising officials on the train; 

13. Proper training of the enginemen. 
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Steelwork of the Lower Ganges 
Bridge, at Sara, India 


By F, C., CoLemMan*® 


One of the most interesting, and by far the most costly, 
of all the engineering schemes now in hand in India and 
the Far East is the new railway bridge to carry the main 
line of the Eastern Bengal State Ry. over the Ganges 
River at Sara Ghat, which is about 1184 miles distant 
from Sealdah terminus, Calcutta, 

['T'wo articles on this bridge have appeared in Enat- 
NEERING News, the first, Nov. 9, 1911, p. 553, gave a 
general description of the site and of the foundation and 
bank protection work, the second, Sept. t, 1913, Pp. 460, 
by M. D. Brayshay, one of the Assistant Engineers on 
the work, outlined the progress in construction that had 
been made up to that time.—Ep, Ena, News. | 

The bridge consists of 15 through-truss spans, each 
359 ft. c. to c. of piers and six plate-girder deck-approach 
spans, each 95 ft. long, making a total length of bridge 
of 5890 ft., carrying a two-track broad-gage railway line, 
a footpath on buckle-plates between tracks and a nar- 


*Central Station Hotel, Newcastle-on-Tyne, England, 
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Fras, 1 AND 2. ONE OF THE 359-F,. SPANS OF THE SARA 
ENGLAND 





row footway on cantilever brackets outside t}) 
stream truss, The accompanying halftones are fr 
tographs of one of the spans as it was set up in t 
of the Cleveland Bridge & Engineering Co, ) 
lington, Eng., previous to shipping the members t 

The main trusses have an overall depth at th 
of 52 ft.; the width, ¢. to ¢., is 32 ft., and the tots 
of the bridge, including the footway, 48 ft. 6 i: 
main poste are spaced 31 ft. 44% in. c to 
a sub-system of bracing reduces the distance betwo thy 
cross-girders to 15 ft. 844 in, Each main post is 
at the center by a latticed strut running to the ju 
of the subdiagonals and verticals, The chords are yi} 
of plates and angles, and each of the largest section. oy 
ceeds 43 ft. in length and 16 tons in weight. The jain 
posts and diagonals are built up of angles and plates and 
they are laced with small channels, A feature of the 
sub-posts and diagonals is that they are composed of |ulh 
angles diagonally laced with steel tubes having flattcned 
ends, This tube lacing is new in British practice, and 
forms a rigid system giving a maximum strength when 
used in the form of a strut, 

The floor of the bridge is of the open type, the rails 
being carried on ties laid on longitudinal timbers resting 
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tan ry 15, 1914 
direct!) on the stringers. Including the footway, but ex- 
cludin’ the bearings, the total weight of each of the 15 
ns will be no less than 1216 tons, The bearings, 


main 
which tternate fixed and expansion, are of the rocker 


type. Mt the fixed ends of the spans the bearings are 
made two pieces, a high pedestal bolted to the trestle 
jp ai a saddle bolted to the underside of the bearing 





Fia. 3. Enp View or A SPAN or THE SARA Briper 


plate of the span, At the expansion ends the bearings 
are in three parts, a low pedestal and saddle bolted as 
before noted, and a rocker with knuckle ends fitting into 
sockets on both pedestal and saddle. 

The whole of the structural work comprised in the 
Lower Ganges Bridge will be built in accordance with the 
British standard specification for structural steel bridges 
and to detailed designs prepared by Messrs, Rendel, Pal- 
mer & Tritton, of Westminster, London 8S, W., the Con- 
sulting Engineers to the India Office, Nine of the 15 
main spans are being built by the Cleveland Bridge & 
Engineering Co., Ltd., of Darlington, Eng., and the re- 
maining six by Messrs, Braithwaite & Kirk, Ltd., of West 
Bromwich, Eng. ‘To facilitate erection at the site, each 
half of each of the 15 spans will be painted by the con- 
tractors in a different color, In the accompanying views 
it will be noted that each half of the span is painted in 
a distinetive color, 

Severe competition for the steelwork was encountered 
by the British builders from the leading American bridge 
companies, and the contract represents the most impor- 
tant individual steel bridge order placed during recent 
years in Great Britain for any part of the world. The 
bridge will rank as the heaviest steel structure carried 
out by British engineers since the completion of the 
Forth Bridge. The substructure work and the erection 
of the steelwork are being carried out by the Indian Gov- 
ernment staff under the personal direction of R, R. Gales, 
as Engineer-in-Chief, and according to the designs pre- 
pared by Sir Alexander Rendel, acting as Consulting En- 
gineer, 

wi 

A Very Larue Firebox of the stayless sectional type has 
been designed for the “consolidation” locomotives of the 
Philadelphia & Reading Ry. and a large number are being 
bullt by the Jacobs-Shubert U. 8 Firebox Co., of New York. 
These boxes are 13 ft, 2 in; long and 8 ft. 8 In. wide inside 
and are made up of 15 chanael-shaped sections 10 in. wide. 
The bottom of the mud ring is 5 ft. 1 in. below the center of 
the crown inside. The locomotives burn anthracite and re- 


quire a large grate area, These fireboxes will have a bridge 
wall forming a combustion chamber with the back-flue sheet. 
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Pressure Integrating Device tor 
Attachment to an Engine 
Indicator 


A device for the purpose of determining wiih ease the 
mean indicated horsepower of any reciprocating unit 
whether steam engines, Diesel or other internal-combus 
HiOn engines, fas engines, pumps, etC.—-Is how upon the 
market, The Bottcher’ 
Counter, is attached to a Maihak indicator and counts 


device, known as Power 
every stroke of the engine. The manufacturer guaran 
tees its operation on engines whose xpeed does not exceed 
400 rpm, 

There are two arrangements of the indicator and 


With the for 


mer, one or more check-diagrams can be taken on a sin 


“counter,” known as type A and type B, 


gle diagram-sheet during the period of counting; while 
in the case of the latter, the diagram-sheets may be 
changed while the “counter” is in operation, allowing an 
unlimited number of check-diagrams, 
struction features of both types are similar, and appear 


The yeneral eon 


much the same as the ordinary indicator with the addi 
tion of an integrating device which operates on the flat 
top surface of the drum, 
radially with reference to the drum by means of link 
work from the indicator piston-rod, The travel of the 
working-wheel is governed by the stroke of the indicator 


A roller on an arm oscillates 


piston and consequently ia proportional to the mean ef- 
fective pressure, 

Paper diagrams need not be taken at all, except to 
check the integrator when desired, All that is required, 
then to determine the indicated horsepower of a given 
engine is to note the reading on the integrating appara- 
tus at suitable intervals; and by the substitution of this 
and the elapsed time, in familiar formulas involving con- 
stants for the apparatus and engine, respectively, the 
horsepower is computed, 

These instruments are sold in the United States by 
Herman Bacharach, of Philadelphia, Penn. 


Mi 

Highway Administration and Politics tn Indiana—Indiana 
ia notable as being one of our richest agricultural states, 
also as being one of the very few which has no state engt- 
neering or highway department Hience this state is far be- 
hind all ite neighbors tn highway improvement At the re- 
cent session of the state legislature an attempt was made to 
better existing conditions by passing a law which provides 
for the appointment by the County Commissioners of each 
county, of County Highway Buperintendents, The county In 
Indiana which has the heaviest travel on highways is Marion 
County, in which is the city of Indianapolis As Highway 
Superintendent of Marion County the County Commissioners 
have just appcinted a man who is now Assistant Superintend- 
ent of the County Infirmary at a salary of $55 a month, and 
whose previous experience on highway work consists of a 
short period as a road supervisor at $2 per day under one of 
the politicians who compose the Board of County Commis 
sioners, 

The Indianapolis “News” of Dec. 6 says: 

Tt was understood that the County Highway Superintend- 
ent was to be a man equipped with scientific and practical 
knowledge of road maintenance Reports to the effect that 
it would be dificult for the county commissioners to get a 
competent man for the place at $5 a day, the amount the 
superintendent will receive, led the division of the Chamber 
of Commerce, which is interested in good roads, to advertise 
for civil engineers who would be willing to take the place 
at the salary offered, The advertisement brought many re- 
plies. Investigation of the ability of the various applicants 
was then made and the report was submitted to the county 
commissioners, Some of the civil engineers who applied for 
the place had had large experience in raflroad construction 
work and some had had experience which would have proved 
valuable in keeping roads in proper condition. Mr. Tames 
Kervan, president of the board of county commissioners, said 
the board decided that Marion County did not need a civil 


engineer for the position. . 
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Federal vs. Private Irrigatic n 


By D. C. Henny* 


SYNOPSIS—Comparison is made between the cost of 
private and of government irrigation. Factors affect- 
ing the cost are analyzed. It is shown that cost of irri- 
gation is far more dependent upon local conditions than 
upon the agency through which it is effected. Results as 
to settlement are presented and compared. The need of 
public funds for future irrigation development is ez- 
plained. Some features of the Reclamation Act are dis- 
cussed and desirable changes in the law are indicated. 


* 


The U. S. Government has for the last ten years been 
engaged in the reclamation of arid land on which it has 
expended $80,000,000 to date. The area actually irrigated 
in 1912 was 641,397 acres, and the area for which the 
Reclamation Service was prepared to supply water in 
1912 was 1,193,374 acres. 

It is not uncommon to hear opinions expressed to the 
effect that the government cannot carry on construction 
work as economically as private organizations. This 
charge has been made with frequency and persistence, at 
least in the West, regarding the work of the Reclamation 
Service. 

In studying the underlying causes it is well to bear 
in mind the important difference between this and all 
other lines of government construction. The fact that 
it is the only government work of which the cost of con- 
struction and maintenance and operation is required to 
be repaid by the direct beneficiaries, goes far to explain 
the recurring comments on such cost, with attendant 
charges of extravagance. 

The hope that by affecting public opinion Congress 
may be induced to ease off the repayment requirements of 
the present laws provides a peculiarly attractive object 
for reiteration. 

An incident which happened recently illustrates this 
point. At a hearing in Washington granted a few 
months ago to representatives of settlers on the various 
government projects by the Secretary of the Interior, 
the men from the various Montana projects alleged that 
the settlers could not meet their obligations to the gov- 
ernment. Aside from the usual charges of extravagance 
it was strongly urged that the quality of the land was 
poor and the climate was bad, and extension of time and 
reduction of charges were demanded. The claims were 
so strongly urged that a representative of Colorado settlers, 
anxious to have more money spent in his section, pointed 
out to the Secretary the wisdom of not expending any 
more funds in a state with so many drawbacks and re- 
quested a transfer of several million dollars for future 
expenditure from Montana to Colorado, where settlers 
would agree to meet all obligations. The writer hap- 
pened to be in Montana at the time the above proceed- 
ings became known there and within a few days another 
group of Montana men proceeded to Washington, men 
prominent in the development of the state, including 
the governor, an ex-governor, the president of the State 





*Consulting Engineer, Spalding Building, Portland, Ore. 











9. 3 


Agricultural College, successful farmers and rep: <p; 
tives of transcontinental railroads. These men pr ede: 
to show and to prove that previous testimony was | itry, 
or one-sided and entered their protest against thi | iver. 
sion of funds. 

Prosperous settlers on reclamation projects adn: tha 
the criticisms made have for their principal ol)joct g 
partial release, through easier terms or otherwise. frojp 
accepted obligations and are not generally disposed to 2 
out of their way to offer evidence to the contrary, being 
naturally quite willing to share the benefits which may 
result from any agitation. 

The above is not stated in any spirit on the part of 
the writer of lack of sympathy with the average settler 
and pioneer. He has a hard battle to fight under severe 
conditions. Such reasonable measures of relief as have 
been contemplated have the hearty approval of the writer, 
It is, however, desirable that the reason for the persis- 
tency of adverse comments be fully understood. 

One of the favorite cries is that the water charges ex- 
acted by the government are higher than those prevailing 
with private companies or irrigation districts. In order 
to permit the forming of a rough judgment on this point, 
regardless of controlling considerations affeeting cost, 
a tentative table was prepared by the Reclamation Ser- 
vice listing water charges of various private projects and 
giving acre cost figures of government projects (pub- 
lished in Ene. News, May 15, 1913). Inasmuch as this 
presentation has given rise to discussions by engineers, 
notably in an article by John E. Field (Ena. News., 
Aug. 21, 1913), it has seemed advisable to the writer to 
consider this subject in greater detail. 

The personal point of view is often important, for 
which reason it may be stated that the writer had charge 
from 1905 to 1909 of the Pacific Division of the United 
States Reclamation Service as supervising engineer and 
that he continues to act as consulting engineer for the 
Reclamation Service, in which capacity he has become 
familiar with work on most.of the government projects. 
Prior and subsequent to the period above mentioned he 
has been and is now connected as consulting engineer 
with various irrigation projects—Carey Act, district and 
private—and he believes he in in a position to make an 
impartial comparison. 

Referring to the above mentioned discussions and ta)- 
ulations of comparative acre-cost of irrigation, it may 
be safely inferred from the figures presented, after the 
introduction of whatever corrections appear necessary. 
that there are a number of district and private irrigation 
enterprises on which the acre charges are greater than 
on any of the government projects. Among the Jatt 
there are but two for which a construction charge of $4!) 
per acre is exceeded (for both of which the writer hap- 
pens to be largely responsible) and there is none with 
charge higher than $100. Among the list of private Colo- 
rado projects alone there are eight for which the cost to 
users exceeds $60 and two where this charge is well over 


$100. This leaves out of consideration such states as 
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(life nia and Washington, where the higher value of 
jgnd: .as rendered high charges more than usually com- 
mon. 30 far, therefore, as the occasionally expressed be- 
lief i. concerned that government irrigation is @ priort 
more Xpensive to water users than private irrigation, it 
is ef’ tually refuted by the quoted tabulations. 

Qrcanization through which irrigation is effected is 
in it- 1f not an overshadowing factor in the item of cost 
to irrigators. There is a very large range of charges on 
the projects of the Reclamation Service, varying from 
$22 to nearly $100 per acre. In the case of Carey Act 
enterprises there is also a considerable difference in 
charges, Tunning in the State of Idaho alone from $25 
to over $65 per acre. There is an even wider range with 
works built by irrigation districts. A rather interesting 
example is that afforded by a small section in the vicinity 
of Grand Junction, Colorado, where there are five district 
enterprises all pumping water to their lands. 

The gross outstanding debt of these districts is shown 
in the following list: 


Cost per 
Debt. Acres acre 
Palisade...... $265,800 5880 $45 
WOR: icons os 205,000 2624 78 
East Palisade... 53,600 600 89 
Orchard Mesa. . . 1,329,480 8670 153 
South Palisade Heights 110,600 615 180 


It should be stated that while the acreages are taken 
from district statements required by law, it is possible 
that these may be subsequently somewhat increased by 
the inclusion of public lands, whereby the average re- 
sultant cost figures may be ultimately reduced. 

Similar large differences exist in the charges of strictly 
private projects of which the Yakima Valley in Washing- 
ton furnishes a good example, where water-rights per 
acre vary from less than $50 to $135 and over. 

The wide variations in charges in each class make it 
plain that while the character of organization undoubt- 
edly has some influence on water charges, its effect is ob- 
literated by other and usually far more important con- 
siderations. 

Irrigation along a stream follows lines of least resis- 
tance, proceeding from the easy and cheap to the diffi- 
cult and expensive, pressing in its evolution against the 
upward moving line of values created. Increasing cost 
results both from long canals and from the insufficient 
amount of midsummer flow necessitating relatively in- 
creasing amounts of storage, counterbalanced to a small 
extent by the exercise of greater water economy. 

Thus it may be said roughly that the cost of projects 
along a stream depend upon the relative period at which 
they were started and the one last constructed is gen- 
erally found the most expensive. 

Reclamation Service work has been carried on only 
since 1902 and it entered scarcely any locality where it 
did not find the most economical propositions well de- 
veloped. In studying possibilities in various districts un- 
developed opportunites were sometimes found, partially, 
however, preémpted by private companies and_ the 
adopted policy of noninterference where other agencies 
than the government gave promise of extending irriga- 
tion, resulted in the consideration of other and more 
costly enterprises. These conditions naturally raise the 
cost of projects built by the Reclamation Service in 
comparison with older works, and this is largely true also 
of recent private as well as of public enterprises. For 
statistical: comparison, ifxit~is to yield any reliable re- 
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sults, the period of construction becomes of the utmost 
importance although somewhat affected by the opening 
up of new territory through the construction of railroads. 
Thus irrigation projects in Central Oregon have gained 
‘In attractiveness with the advance of railroads into that 
field. 

As stated, the effect is felt not only in the necessity 
of building long and expensive canals but also in the 
construction of storage reservoirs which have become a 
prominent feature of cost of Reclamation projects as well 
as of recently built private projects. These storage res- 
ervoirs in themselves vary greatly in cost per acre-foot 
stored, and consequently per acre of land served. There 
are a few cases where the utilization of existing lakes 
has rendered it possible to store water at less than $1 
per acre-foot of annual draft and while the average cost 
of government reservoirs is probably less than $10 per 
acre-foot, it rises in one instance to over $35 per acre- 
foot. 

In comparisons sight is apt to be lost of the difference 
in the amount of supply provided. In the State of Wash- 
ington there are many private companies which sell 
water-right contracts on the basis of a steady flow of 1 
sec.-ft. per 160 acres. Such supply may be approximately 
sufficient as to seasonal amount, but the rate during mid- 
summer is generally insufficient and the same is true of 
canal capacities based thereon, which in turn have a ma- 
terial effect on cost. It is believed that in general the 
capacity of canals and [aterals has been treated with 
greater care and liberality in Reclamation Service work 
than has been the case with much private irrigation work 
carried on during recent years. 

The character of construction is another feature of great 
importance. Charges against the Reclamation Service 
have been sometimes based on the alleged fact that works 
were too monumental in character. So far as the writer 
is aware the only principle which has been followed is 
that of lowest ultimate cost, considering that for a cer- 
tain period investment is free from interest charges, 
which naturally resulted in more permanent construction 
and greater first cost. Nevertheless, it also is true that 
some of the work of the Service has been criticized for its 
boldness of construction and failure or partial failure 
was predicted, as for instance in the case of the Tieton 
Canal in the State of Washington and of the relatively 
steep slopes of the Beile Fourche Dam. The Pathfinder 
and Shoshone dams were, when built, the boldest struc- 
tures of their magnitude in existence. 

An item greatly affecting cost is the extent to which 
lateral systems are built. It was believed to have been 
the intention of the Reclamation Act for the government 
to construct the principal canals and also storage works 
where necessary, but to leave the building of lateral sys- 
tems to the settlers. Anyone acquainted with the gradual 
settlement and irrigation of arid lands, who has seen 
numerous sublaterals paralleling each other for a long 
distance, with the attendant heavy operation expenses 
and seepage losses, who has noted settlers compelled to 
build several miles of lateral to reach their scattered par- 
cels of land and who has observed the numerous right-of- 
way complications and neighborhood quarrels to which 
this gives rise, understands why such partial construction, 
though still frequently followed by private companies, 
is not wise. Hence, the gradual addition to government 
work of constructing laterals and sublaterals. In. one 
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instance the addition of a sublateral svstem reaching 
each farm unit instead of each quarter section caused the 
addition of $17 per acre of total project cost and was 
entered upon only at the earnest request of the Water 
Users’ Association. 

Another important item of cost has been, in some 
cases, the necessity of drainage. This is not usually re- 
garded on private irrigation enterprises as part of the 
cost of irrigation work. The fact that higher lands con- 
tribute to the drainage of low lands has gradually led to 
the consideration that the latter should not be solely 
made to suffer for their disadvantage of position. More- 
over, such lands when ruined have been frequently aban- 
doned and will in such case no longer contribute either 
to the first cost or to the maintenance and operation of 
the irrigation system. Thus, there has developed a ten- 
dency where work is done under government auspices, 
both in this country and elsewhere, to consider drain- 
age a necessary part of a complete irrigation system, and 
this tendency has found expression in the work and cost 
of some of the Reclamation projects. 

The writer has occasionally recommended to private 
companies the inclusion of cost of drainage in irrigation 
charges, but while this is now possibly being done in ex- 
ceptional cases of recent construction, he is not familiar 
with any case in private irrigation enterprises where this 
has been accepted as the proper principle. In private 
work the remedy has generally been to resort to drainage 
district laws, permitting water-logged portions of irri- 
gated localities to tax themselves for the building of 
drainage canals and a large number of such drainage dis- 
trict works have been built and are maintained, inde- 
pendent of irrigation organization. 

There are numerous other factors having an impor- 
tant bearing on cost, such as climate, accessibility, local 
availability of building materials, etc., which affect pri- 
vate and government work alike and which partly ac- 
count for the wide differences in water charges. 

There is one factor which adds greatly to the com- 
parative cost of government work: the eight-hour labor 
law. Its interpretation as regards contract work was 
at first uncertain but decisions were soon rendered mak- 
ing the law applicable to all labor employed on govern- 
ment work. Common labor demands but little if any 
more for ten than for eight hours work at points far re- 
moved from cities, and as a result the cost item due to 
labor, which 
struction, is 
private work. 

It has been frequently stated that overhead charges in 
the case of government work are excessive, but no proofs 
have been offered. If any large corporation handled 
from New York adds less to cost for financing, legal work 
and general oversight than is added by the Reclamation 
Service for its Washington office, performing somewhat 
similar functions, the writer has to learn of such in 
stances. In both cases the addition is legitimate and un- 
avoidable. 


is usually relatively large on irrigation con- 
thus approximately 20% greater than for 


Overhead expenses result from a desire to cconomize 
and within certain limits their absence should arouse 
suspicion. No important engineering enterprise is at 
present being carried on without the advice of consult- 
ing experts, and this is secured merely to avoid expen- 
sive mistakes and to study the introduction of economy. 
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The writer recently made an investigation of a | 
Act enterprise in Wyoming. The books showed tha 
cost for engineering for the period during which 
$1,000,000 was expended had amounted to $13,000. 
may seem an enviable showing but the facts 0: 
ground do not support such a conclusion and large! 
result of an insufficient grasp of the engineering fea 
the company is now in the hands of a receiver. 

Proper judgment of the legitimacy and econom 
overhead expenses requires critical study and of 
opinions on this subject are both unwarranted and . 
gerous, 

It has been claimed that government work is expe: 
because contractors bid high, despairing of obtaining 
treatment from the engineers. It is true that engine 
in charge of public work, whether federal, state or 1m, 
nicipal, do not assume the freedom frequently exereis«| 
by engineers for private works with the full approval | 
controlling directors to ignore specifications in order to 
help contractors. Whether contractors bid on the one 
hand more or less hastily, on the basis of expecting re- 
lief, when things go against them, or on the other han 
use more care, understanding that no such relief can 
be legally granted, the ultimate result as to cost probably 
does not differ widely on this account. The charge of 
sandpapering being required on the part of the govern- 
ment engineers is too silly to require refutation, other 
than by pointing to the works themselves as built. 

A charge which is frequently made against government 
work is that it is badly hampered by red tape. That 
term presumably implies excess of binding regulations 
intended originally to facilitate distant control and to 
insure compliance with the laws. The writer is not 
familiar with other government operations but speaks 
from experience when he states that in Reclamation work 
it has been found feasible to introduce so many short cuts 
and sweep away such a variety of obsolete requirements 
that he believes there is as much directness in its admin- 
istration as in any large private organization, and an 
equal concentration of authority. Moreover, as is well 
known, the Service has been kept completely free frony 
politics. The charge which Mr. Field makes that the 
government is considered a legitimate source of ready 
money and easy work may be based upon his own exper- 
ience but is, so far as its application to Reclamation Ser- 
vice work generally is concerned, utterly unfounded on 
facts, nor has any proof been brought forward. 

A large amount of construction work is being done by 
the Service by day labor and from frequent comparison 
the writer concludes that as regards organization and per- 
formance the work of the Service is as well managed as 
the better class of private work and better than ordinary 
contract work. 

The cost of government projects includes a compara- 
tively large allowance for preliminary investigations. 
The thorough consideration in advance of all the essen- 
tials bearing on any project to be undertaken is believe: 
to be the best available insurance for avoiding failures 
and tends toward the highest economy. Large companies 
who have funds available act upon the same principle 
Many of the failures of irrigation undertakings have been 
due to lack of sufficient funds or time for examination 
or of appreciation of necessity therefor. 

Many complaints have been made by the settlers tha‘ 
the original estimates have been greatly exceeded. Unde 
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the estimated cost is to be paid back by the water 
nd there is no one but the Secretary of the [nterior 
.s authority to announce such estimated cost. Land- 

.. during the early stages of the work, have natur- 

wen anxious to know what this cost might be per 

ind under pressure of constant inquiry some engi 
in the Service may have given out preliminary fig- 
accompanied by qualifications as to possible in- 

_and when these were subsequently exceeded by the 

‘ated figures, as announced by the Secretary, pro- 

arose and it was claimed that earlier figures must 

d in spite of whatever qualifications accompanied 
ir presentation. 
it is a fact that many of the early preliminary esti- 
mates have been exceeded and that in the opening up of 
iecessive units of a project, or in redrafting contracts 

ih water users’ associations, there has been a necessity 
for increasing estimated cost figures. 

The principal cause for increase in cost must be found 
in the rise of wages of all labor and the decrease in ef- 
ficieney since 1902, 703 and 704, during which the ma- 
jority ‘of present projects were estimated and approved. 
This is a fact well known to every Western engineer and 
while private companies do not generally confide their 
financial troubles to the public, there is at least one well 
known railroad president who stated that construction es- 
timates made during the years just mentioned have been 
exceeded by an average of 60%. Note in this connection 
the statement of Mr. Mondell, the congressman for Wyo- 
ming (quoted in Enc. News, May 15, 1913, p. 1008), 
that prices of common labor in the West advanced 29 
to 50% in the period from 1903 to 1911 and that the ef- 
ficiency of such labor fell off in greater proportion. Prices 
of material also have shown an upward tendency, far less 
acute, however, and of much smaller influence in 
of irrigation work. 

The tendency of including small laterals and sublat- 
erals in the work to be constructed to an extent greater 
than had been contemplated and the changing policy of 
providing to some extent for drainage works have had 
an important effect on ultimate cost. 

It is quite likely that in some cases contingencies other 
than possible rise in prices were not sufficiently foreseen. 
Many sections where work was done are not only remote 
but there is little local knowledge regarding the behavior 
of floods, climatic interference, etc., which in Eastern 
states are generally matters of common knowledge. Most 
of these factors have contributed to increase the cost on 
private as well as government work, and many are the 
private irrigation enterprises which have suffered in con- 
sequence, some of them being left in a disastrous state of 
incompletion. 

It may be said in this connection that with an advance 
in the cost of labor and material there has gone hand in 
hand a rise in prices of farm lands which has tended to 
maintain stability in the relations between cost and val- 
ues created. 

All of the above refers to construction cost. Regard- 
ing the equally important matter of maintenance and op- 
eration charges it may be said that while the permanent 
character of construction affects such charges favorably, 
the reasons for relatively high construction cost due to 
long canals and necessity for storage operate toward an 
increase. 


cost 
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Systematic measurement and division of water as Car- 
ried on by the Reclamation Service is rarely equaled in 
the operation of private works, It for 
telligent 
to water users and indicates where water waste may be 
prevented. 


is essential in- 


management, as it insures equality of service 
While the maintenance and operation account 
of private companies may be reported as low in certain 
cases, such small cost is often due in part to insufficiency 
of water control, with its resultant injustice and damage 
to water users at the tail end of the canals during the 
height of the irrigation season. 

The statement is made by Mr. Field that the average 
cost of maintenance and operation on Reclamation pro- 
jects was $1.88 per acre for 1911 and he argues from this 
figure as to the gross cost by capitalizing annual expenses 
and adding 
comparison, 
from which 


the result to construction cost for general 
The eleventh annual report of the Service, 
the above figure is abstracted, shows it to be 
ihe average cost per acre “actually irrigated.” The SYS- 
tems operated, however, while actually irrigating 564,696 
acres are also shown to have been ready to serve 1,015,- 
194 acres, the difference being made up mainly by private 
lands whose owners have failed to use the water and by 
public land not yet entered. Annual charges are ac- 
cumulating against both kinds of lands and these back 
To 
determine comparative cost it is plainly wrong to divide 
the cost over the smaller area. 


charges are collected as the vacancies are being filled. 


If this were done for the 
more recently built private projects, which are only par- 
tially settled, the results would be prohibitive in many 
cases within the knowledge of the writer. On the basis 
of area for which the Service was prepared to supply 
water, the cost of maintenance and operation during 
1911 was $1,058,238 for 1,015,494 acres, or $1.04 per 
acre instead of $1.88. This figure is gradually being re- 
duced as canal banks are becoming settled and breaks be- 
come more rare. As it is, it falls below the average annual 
cost of maintenance and operation for all states and 
character of projects for the year 1909, which, according 
to the Thirteenth U. S. Census Report, was $1.07. 

The above comparison does not and cannot bring out 
clearly the additional item of depreciation, which for 
government construction will be admitted to be relatively 
lower than is the case with the average privately built 
works. 

Take as an instance one of the district works on the 
Grand River in Colorado, previously mentioned, the Or- 
chard Mesa district. Maintenance and operation for 
1914 is estimated at $22,000, amounting, for the 8670 
acres on which the assessment is laid, to over $2.50 per 
acre. The total assessment for 1914 is required to pro- 
duce $10,000 for previous deficiencies and $64,500 for 
interest on bond indebtedness, making an aggregate of 
$96,500 or over $11 per acre for the coming year. These 
figures, however, make no allowance for the depreciation 
of the long line of wooden flume constituting a large por- 
tion of the canal, which will make itself definitely felt 
in the course of a few years. 

This case is mentioned because so far as the use of 
wooden flume is concerned it is a type of private irriga- 
tion construction, perfectly legitimate and quite com- 
mon, where interest charges have to be met from the be- 
ginning. It often explains low construction cost, al- 
though not in this instance, which is, as previously 
shown, more costly than any of the Reclamation Service 
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projects, even those developing their own power for 
pumping. 

As regards engineering design and execution it must 
be remembered that the advance of engineering knowl- 
edge becomes quickly the property of all. Reclamation 
engineers were originally drafted largely from private 
practice and many have returned to it. It is preposter- 
ous to assert that with the constant exchange of engineers 
and construction superintendents and of engineering 
knowledge there should be a definite line of demarcation 
and that the work of one set of engineers should be de- 
cidedly better or worse, economic conditions being taken 
into account, than that of another set. And this applies 
equally to the devotedness of the men to their work 
whether in government employ or not. If there is any 
fundamenta | difference in the results as to cost it is 
due to such causes as have been pointed out, which oper- 
ate partly in favor of one method of construction and 
partly in favor of another. If any conclusion is war- 
ranted it might be this: that the eight-hour law increases 
all charges, that higher class of construction increases 
cost and reduces maintenance and operation charges es- 
pecially in the long run and that, on the whole 
cost charges would normally be relatively high on gov- 
ernment projects if private enterprise could dispense with 
the necessity of charging interest and profit. This lat- 
ter consideration is apt to completely reverse the situ- 
ation, and this applies partly also to irrigation districts, 
whose directors are generally confronted with the neces- 
sity in one form or another of paying heavy charges for 
financing. 

The Reclamation Service has on the one hand been 
criticized for allowing settlers to wait indefinitely for 
water, on the other for preparing more land for irriga- 
tion than can be absorbed. The latter charge may have 
some merit in it, at least the figures seem to go far to 
support it, as is shown in the following schedule for 
1911 and 1912. 


Land ready to be Land actually 


served irriga’ 

acres acres Per cent. 
RE Ck. id eek ntomainn beak ; 1,015,494 564,681 56 
19012.... ee 1,193,374 641,397 57 


The areas not as yet using water are largely private 
lands, much of which is held at higher figures than ac- 
tual farmers are willing to pay. 

In judging this showing it should be borne in mind 
that the area of land ready to be served is steadily on the 
increase and that the percentage actually irrigated would 
grow rapidly if further expansion of construction were 
to stop. This, however, is neither desired by the com- 
munities most directly affected nor considered good pol- 
icy on the part of the Interior Department. 

It is interesting to compare the above showing with 
that indicated by other methods of irrigation expansion. 
The Carey Act has been utilized for irrigation de- 
velopment to a greater and more legitimate extent in 
Idaho than in any other state. From the report of Mr. 
A. E. Robinson, the State Engineer, it appears that 
there were in that state up to Nov. 1, 1912, 26 Carey 
Act enterprises with a total segregation of 1,148,449 
acres, 

Many of these projects are as yet in a state of in- 
completion. Selection has been made of those which 
are practically complete, and it is probable that this se- 
lection has eliminated some of the less successful enter- 








prises. The report states the acreage for whic! 

has been applied but does not show the area of { 
lands included in each project. This area is }) 

to be relatively small and for the purpose in han. 

been ignored except in the cases where the area i: 
exceeds that for which patent is applied. The r 
shown in the following table: 


Can 
Acreage plet« 
Acreage applied irrigated during ginni: ) 
Name of company for patent 1912 st 
Am. Falls C. & P. Co. 56,158 20,000 1 
Grand View L. & I. Co..... 1,000 500 10) 
High Line Pump. Co... S 5,000 1,200 Ww 
Marysville C. & Imp. Co.. 10,400a 10,400 4G 
Idaho Irr. Co., Ltd......... 119,717 22,000 9G 
Twin Falls Land & Water Co. 212,158 170,000 LOX 
Twin Falls N. Side Land & Wa- 
ter Co..... 161,122 41,000 Oo 
Twin Falls-Salmon L. Land & 
Water Co 92,707b 19,000 a4 
658,262 284,100 


(a) This amount is assumed as equal to acreage irrigated, the acr: 
which patent was applied being given as 7002 acres. 

(b) Difference between area for which patent was applied and area for 
relinquishment was filed. 


It will be noted that the acreage irrigated amounts io 
43% of that covered by canals, as against 57% in ihe 
case of government projects. 

While little is heard generally of complaints from s«t- 
tlers on Carey Act projects, the respective state |and 
boards handling these matters have their hands full and 
the companies who have built the works under contracts 
with the state are face to face with difficulties at least 
as serious as any experienced by the Reclamation Service. 

There vet remains to be considered the more serious 
allegation, that settlers are unable to pay the charges 
assessed by the government. Here truly a vital point is 
touched in all irrigation enterprise. It is a difficulty 
which seriously faces private and public enterprises alike. 

The immediate question is not so much whether indus- 
trious settlers with a sufficiency of funds to tide them 
over the first few years required to make their land pro- 
ductive will ultimately make adequate profits in return 
for their efforts and outlay. There are very few instances 
where this question cannot be answered in the affirmative 
and by this test most irrigation enterprises would be pro- 
nounced eminently successful. The more pressing prob- 
lem is how to eliminate speculators and how to secure 
settlers of the above type. This is particularly true as to 
Reclamation Service projects which have been often sup- 
posed to furnish a means of providing homes indiscrimi- 
nately for the poor and which have given rise to rapid 
advances of land values attracting land speculators. 

Pioneer conditions on newly irrigated desert lands are 
not attractive to people of means and so far as men of 
small means honestly face the battle before them, they 
deserve the utmost credit and all the assistance which 
can be rendered them. These men are recognized as a 
distinct asset in any irrigating community and private 
companies frequently make it a policy to extend to them 
financial assistance so far as it is within their power. 
Likewise they are an asset in Reclamation Service pro- 
jects and everything has been done to assist them within 
the discretionary limits of the power of the Secretary 
of the Interior. 

Whether or not the bona fide cultivators can make the 
earlier payments is an open question. But it is hardly 
open to doubt that from an economic standpoint it is 
better that for a time any funds they may have available 
should be turned into the soil and into the improvement 
of their living conditions rather than that the govern- 
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ould have the earlier use of such funds for fur- 


he vestment. The Reclamation Act in its require- 
mi or repayment does not sufficiently recognize these 
fact-. and it is desirable that they be fully considered by 
CK ss. 

| nder a more liberal policy of repayment re- 
turn ng funds are inadequate for a wise expansion of 
soy-rnment irrigation, other means for raising funds can 
ul ibtedly be found. It will be essential, however, in 
or to eliminate land speculation as far as possible, to 


mae cumulative cultivation a prior condition to any de- 
pariure from present requirements. With such cultiva- 
tion. and with a payment at the time of filing water ap- 
plication, water charges of all kind during the first few 
years might be omitted and subsequent payments might 
be fixed for each project on the basis of a graduated 
schedule, spread over a greater number of years and con- 
tinuing until all cost is paid. 

It would also be advantageous for the Secretary of the 
[nterior to be able to utilize the irrigation district for the 
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Foreign Ladder Dredges 


An interesting feature in regard to dredging work is 
the difference in the types of machinery employed in the 
United States and in other countries. In this country 
the dipper dredge is employed very extensively, being 
built in large and small sizes and used on a variety of 
works, while the ladder dredge is practically unknown. 
In most other countries, however, the ladder dredge is 
a common machine and the dipper dredge is practically 
unknown. The suction or hydraulic dredge is used very 
extensively both in this country and abroad. 

This question of the difference in American and for- 
eign practice as to ladder and dipper dredges was dis- 
in ENGINEERING NEWS years * more 
particularly with regard to harbor dredging. In re- 
viewing the reasons for this difference, A. W. Robinson, 
an engineer specializing in dredging machinery, stated 


cussed some 


ago, 


that in foreign countries the harbors are in charge of 
boards or commissions which own their dredging plant 





Fig. 1. Foreign LAapper DrEDGES OF THE BARGE- LOADING TYPE 


1. Dredge “Centaur” for Liverpool; Mersey Docks and Har- 2. 


bor Board. 


3. Dredge “Affonso Penna,” for South America. 


control and management of large units of Reclamation 
projects and for the collection of charges. Local man- 
agement would thus be secured at the earliest date, own- 
ers of land left idle would be made to bear a just part of 
the general burden of development and all land would be 
more quickly forced into use. 

Removal of the residence clause has been frequently de- 
manded by owners of private lands under Reclamation 
projects. There is some reason to comply with this de- 
mand if cumulative cultivation is exacted in place of 
residence. 

With such changes in the law it is quite certain that 
the practical success of Reclamation projects will be 
greatly expedited. Early and undisputed success is 
deemed the more important by reason of the constantly 
increasing acre cost of irrigation works in the United 
States and the growing necessity for the use of public 
funds for their construction, if irrigation is to continue 
to expand. 


Dredge on the Clyde, at 
hopper-barge steamer. 


4. Dredge “Hsin Ho” for Tientsin; 


Glasgow, delivering to a 


Chinese Government. 


and can afford the heavier first cost of a ladder dredge 
for permanent work. An American contractor would 
not want to make so large an investment, and would 
need a machine adapted for work of varying character. 

He considered the dipper dredge to be the better, as 
an all-round machine, while it is simple in design and of 
relatively low cost. It is essentially an American inven- 
tion, and its extensive use has led to its development and 
improvement as a highly efficient machine. On the other 
hand, the ladder dredge has been improved also, especi- 
ally in the reduction of repair and operating costs. The 
same views were expressed by him in a paper on 
“Dredges” presented at the International Engineering 
Congress, at St. Louis, in 1904. About two years ago 
a large dipper dredge designed by Mr. Robinson was 
put in service on the upper Nile, in Egypt, and this is 
one of the very few foreign dredges of this type. 





*“Engineering News,” 1896, I, 181, 187, 236, 291. 
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The use of ladder dredges in this country is limited 
almost exclusively to the dredging of gold-bearing 
gravel, where the service is continuous and the condi- 
tions are permanent. Among the few exceptional cases 
of the use of ladder dredges for general excavation may 
be noted the very large English-built dredge “Corozal” 
for the Panama Canal.* This is a bow-well hopper 
dredge with a capacity of 1200 cu.yd. per hr., a hopper 
capacity of 1200 tons, and a speed of 10 m.p.h. with hop- 
pers loaded. A ladder dredge was employed several years 
ago for filling trestles over swamp lands on the New Or- 
leans & Northeastern Ry. Two machines of this class 
were used on a part of the New York barge canal in 
1907, but were said to have proved too light for the work. 

More recently a ladder dredge has been used on the 
3d-ft. Boston 


channel in Harbor, where the working 


Fic, 2. ComBINED LADDER AND Suction DREDGE, WITH 
SuHore Detivery Pump, ror THE HARBOR OF 
Berenos Atres, ARGENTINE REPUBLIC 


depth is about 50 ft. at high water. The contractors 
considered that the work could be handled more effec- 
tively with a ladder dredge than with their dipper 
dredges. They, therefore, took an old wooden steamer 
that had seen service on the Great Lakes, and converted 
it into a ladder dredge, capable of working to a depth 
of 52 ft. The machine had 1'4-yd. buckets and could 
dredge 1000 cu.yd. per hr.,. delivering the material to 
barges. It was found that this vessel could work in 
rougher weather than dipper dredges on the some work, 
while the loss of working time and the cost of operation 
and repair were Jess than with the latter machines.+ 
Ladder dredges may be classed as hopper and barge- 
loading dredges, the former carrying the material and 
transporting it to the depositing grounds. They may be 
classed also as bow-well and stern-well machines, dredg- 
ing at the bow and stern respectively. Some of the ma- 
chines are equipped also with dredging pumps, either for 
use as suction dredges or for unloading dredged material 
from the hoppers or from barges and pumping it ashore. 
Fig. 1 shows four barge-loading ladder dredges. The 
first is the “Centaur,” one of the numerous large dredges 
employed by the Mersey Docks & Harbor Board, of Liv- 
erpool, in maintaining the deep-water ship channels at 
the entrance of the river Mersey. This is of the bow- 
well type, and has a capacity for dredging 1000 tons per 
hr. from a depth of 56 ft. The second is a very similar 
machine in the service of the Clyde Navigation Trustees, 
of Glasgow, and in this case the dredge is shown deliver- 
ing the material to a self-propelling hopper barge of 
1250 tons capacity. A somewhat smaller machine for 


the Tees Conservancy Commission, with a capacity for 
dredging 700 tons from a depth of 38 ft. in the open 


*“Engineering News,” Jan. 
+"“Engineering News,” Jan. 


1912 
. 1910. 


25, 
27 
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river, is specially designed to enable it to dre 
depth of 30 ft. close up to the dock walls. Th 
ft. long, 30 ft. and 101% ft. deep. 

The third vessel is the “Affonso Penna,” a s 
dredge for a South American port, and it will by 
that the bow-well is closed while the vessel is na 
This can dredge 800 cu.yd. per hr. to a depth o| 
and the gearing provides for driving the buckets 
speeds, to suit the varying character of the mm, 
‘he three machines mentioned were built by Fle: 
Ferguson, of Paisley, Scotland. 

The fourth dredge, in Fig. 1, is the twin-screw ‘ 
Ho” for the service of the Chinese Government at ‘| 
sin. It is of the stern-well type, and is fitted also 
centrifugal pump and suction pipes for use as a hy: 
dredge or for pumping the spoil delivered from thi 
ets. In the latter case, one of the main propellin: 
gines drives the ladder chain and the other driy: 
pump. The material from the buckets is passed th: 
a revolving cutter which cuts up the large masses 
ssisted by a high-pressure water jet) and removes lary 
stones which might injure the pump. With lighter ma 
terial, both the bucket and suction dredge can be oye 
ated together, being driven by one of the main engines, 
while the other engine drives the force or delivery pum 
This vessel is 158 ft. long, 37 ft. team, 1114 
ft. deep, with a working draft of 61% ft. and a speed 
of 8 m.p.h., while the dredging capacity is 650 cu.yd. 
per hr. at a depth of 26 ft. (ladder angle 45°). Th 
two main engines are of 320 hp. each. The ladder chain 
runs at about 140 r.p.m., or at the rate of 14 to 16 
buckets per min., each bucket having a capacity of 2! 
cu.ft. 

A machine of the same class for dredging very stiff 
clay at Adelaide, South Australia, has an extremely rigi( 
and heavy ladder frame to stand up against the heavy 
cutting, and is driven by a compound engine of 500 hp. 
which works either the screw or the dredging gear. The 
ladder chain passes over tumblers 16 ft. diameter and 
carries buckets of 21-cu.ft. capacity. The nominal ca- 
pacity is 500 cu.yd. per hr. at a maximum depth of 45 
ft. but it has dredged as much as 630 yd. per hr. The 
“Adelaide” and the “Hsin Ho” (Fig. 1) were built by 
A. F. Smulders, Schiedam, Holland. 

Fig. 2 shows a large sea-going combined ladder an 
suction dredge built by the Werf Conrad, of Haarlem, 
Holland, for the Ministry of Public Works of the Argen- 
tine Republic, the machine being for dredging in the 
harbor of Buenos Aires. This is of the stern-well type. 
with a very heavy gallows frame for the ladder suspen- 
sion. Its shore delivery pipe extends through the bow 
of the hull. This vessel is 200 ft. long, 36 ft. beam, 161% 
ft. deep, with a working draft of 114% ft. It can dredge 
to a depth of 43 ft. with the buckets, or 53 ft. with the 
suction pipe, and has a dredging capacity of 850 yd. per 
hr., while it can deliver the material through 2300 ft. 
of pipe. The engines are of 1350 hp. Very similar ma 
chines have been built by the same firm for the contra: 
tors for dredging in the harbor of Dakar (Africa) ; also 
for the Russian Ministry of Ways and Communication 
These last are for river-improvement work and are shi! 
low-draft stern-wheel bow-well vessels 140 ft. long, wit!) 
engines of 2000 hp. 

Fig. 3 shows two large stern-well ladder dredges of 
the hopper type, which deliver the material to the hoppe' 

bottom hull and transport it to the dumping point. Th: 


as before. 
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e is a twin-screw stern-well dredge, the “Ter- 


nppt 
a the South African government, intended for 
an the harbor of Durban (Natal). It has a hop- 
an ity of 800 tons or 600 cu.yd., and a dredging 
cap of 1000 tons or 820 cu.yd. per hr., at a max 
im epth of 40 ft. The lower view shows a similar 





Fic. 3. Two LarcGe LApper DrepGes or THE Hopper 
TYPE 
A. Dredge “Teredo,” for the harbor at Durban, Natal, South 


Africa. ; re : 
B. Dredge “La Puissante,” for the Suez Canal. 





Fig. 4, CoMBINED LADDER AND SuctTIoN DREDGE OF THE 
Hopper Tyrer, ror New ZEALAND 


but larger vessel, the “La Puissante” for the Suez Canal. 
This has a hopper capacity of 2000 tons and a dredging 
capacity of 1800 tons per hour. 

Fig. 4 shows a hopper dredge of the combined ladder 
and suction types, with a bow-well ladder arrangement. 
This is the “Murihiku” for the New Zealand govern- 
ment, for work at Bluff Harbor. It has a dredging ca- 
pacity of 530 tons per hr. (by either method), with a 
working depth of 34 ft., and has a hopper capacity of 
450 tons. The suction pipe can be used either for dredg- 
ing, or to discharge the material from the hoppers, the 
latter method being employed on land-reclamation work. 

Finally, in Fig. 5 is shown a ladder hopper dredge of 
the smaller class. This is the “Slaney,” for the Harbor 
Commissioners of Wexford, Ireland. It is of the bow- 
well cype, with outboard suspension for the ladder frame. 
It can dredge to a depth of 25 ft., and has a dredging 
capacity of 250 tons per hr., with a hopper of 250 tons 
capacity. The dredges shown in Figs. 3, 4 and 5 were 
all built by Wm. Simons & Co., of Renfrew, Scotland. 
Another type of dredge which is extensively used 
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abroad is the grab-bucket dredge, which is generally of 








the hopper type. This has on the deck one or more re- 
volving jib cranes handling grab buckets of form suit- 
able to the material to be handled. <A large dredge of 
this class has been built by Fleming & Ferguson, of Pais- 
ley, Scotland, for the London & Northwestern Ry., for 





Fig. 5. Smatt Lapper Drepce or tHE Hopper Type 
ror Use at Wexrorp, IRELAND 


use at its docks. It is 200 ft. long, with a hopper ca- 
pacity of 1000 tons, and four grab-bucket cranes which 
give a dredging capacity of 600 tons per hr. 

# 

An Essay on Street Paving by Edgar Allan Poe—Most of 
us think of Edgar Allan Poe as the originator of the modern 
detective story and similar works of imagination and mys- 
tery and as the author of “The Raven"; but a copy of a brief 
article written by him for the “Broadway Journal” (New 
York City), about 1840, on “Street Paving” indicates that he 
was fairly well informed on at least one branch of civil en- 
gineering. 

This article has been resurrected and sent to us by R. A, 
Millet, of the Solomon-Norcross Co., Engineers, Atlanta, Ga., 
after reading the letter on wood-block paving written in 
England in 1841, reprinted in our issue of Nov. 27, 1913, p. 
1076 

The opening sentences quoted below are of interest as 
indicating current practice in street paving at that day when 
macadam and stone-block pavements were about the only 
types in use. Asphalt pavements were not introduced in this 
country until more than a quarter of a century later, in 1867; 
the first vitrified-brick pavement was laid in 1870, and the 
first portland-cement concrete in 1854 

Poe wrote: 

There is, perhaps, no point in the history of the useful 
arts more remarkable than the fact, that during the last two 
thousand years, the world has been able to make no essential 
improvements in road making. It may well be questioned of 
the Gothamites of 3845 will distinguish any traces of our 
Third Avenue—and in the matter of street pavement, prop- 
erly so called, although of late, universal attention has been 
directed to the subject, and experiment after experiment has 
been tried, exhausting the ingenuity of all modern engineers, 
it appears that we have at last settled on a result which dif- 
fers in no material degree, and in principle not at all, from 
that which the Romans attained, as if instinctively, in the 
Via Appia, the Via Flaminia, the Via Valeria, the Via Tus- 
culana, and others. There are streets, in Pompeii today con- 
structed on the very principle which is considered best by the 


moderns; or if there be any special variation, it certainly is 
not to the credit of modern ingenuity. 


Poe then goes on to describe the Roman pavements in some 
detail, winding up with the conclusion that the stone-block 
pavements of New York City (which at that time were doubt- 
less chiefly cobble) were but a poor and cheap imitation 
of the old Roman roads. 

The remainder of the essay treats of the advantage of 
wood pavements and proposes the treatment of wood-paving 
blocks by the kyanizing process, which he describes in ac- 
curate scientific terms, although he says he is writing with 
no reference books before him. 










































128 


New Pumps for the New Orleans 
Drainage System 


The continued development of the surface-water drain- 
age system of the City of New Orleans has made neces- 
sary a notable addition to the pumping equipment. Plans 
have been completed and bids for much of the work con- 
templated have been asked. 

GENERAL DraiNaGE SysteM—The studies of the ad- 
visory engineers, Messrs. Harrod, Richardson and Her- 
ing, as reported in ENGINEERING News, Mar. 15, 1900, 
showed that it was necessary to provide for (1) an aggre- 
gate annual rainfall of 64 in.; (2) a maximum fall of 
3 in. per hr., and (3) a rate of 6 in. per hr. for 10 min. 
The whole design of these works was under peculiar ad- 
verse conditions as no gravity outfall was possible, on ac- 
count of the large, flat and low-lying territory, and all 
precipitation would have to be pumped. There were seen 
to be three available outfalls: (1) The Mississippi River ; 
(2) Lake Borgne, and (3) Lake Pontchartrain. The 
river, though conveniently located, was never considered 
on account of additional lift and the fact that the river 
could be entered only through immense lines of pressure 
pipe running uphill from pumping stations two or three 
miles away. Lake Pontchartrain lies at the doors of the 
city, being only some four miles from the center; Lake 
Borgne is virtually a bay of the Gulf of Mexico, to which 
Lake Pontchartrain connects, and is some 12 miles from 
the city limits. The level of each lake is the same and 
both are subject to the gulf tides which fluctuate with 
the winds, through a range of nearly 5 ft. It was de- 
sirable to avoid the pollution of Lake Pontchartrain as 
much as possible; yet the number of lifts needed in the 
long outfall canal to Lake Borgne led the Advisory En- 
gineers to modify their original intention of sending the 
main flow here. They provided instead a limited flow 
to Lake Borgne, sufficient for dry weather and small- 
storm discharge and for the initial flow and final scour- 
ing of canals and drains; but the great volume from all 
storms of magnitude were to be led to Lake Pontchar- 
train. 


The work was carried out as outlined by the Advisory 
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Engineers and of about the full capacity. The tot: 
cipitation for 1912 was 74.68 in.—greater than thy 
teen years’ records of the Sewage & Water Boar. 
20.6 higher than the average to 1912. But the 
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1. MAP OF THE NEW ORLEANS DRAINAGE SystEM 


returning cycle of rainfall is only a repetition of former 
experience fully appreciated by the Advisory Board of 
Engineers. The records show: 


1912 


The higher rainfalls, however, have been caused by 
brief storms of unusual intensity. In 1912, there were 
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PLAN OF ADDITION TO STATION No. 1 





















Jan ory 15, 1914 


rms ranging from 1.03 to 2.56 in. in one hour, 


sevel F : : 
and storm giving 4.66 in. in two hours with 5.25 in. 
in 2 16 min. There was one storm giving 1 in. per 


br. f nearly six hours, with a total of 6.55 in. 
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Fic, 3. SECTION THROUGH AppDITION To Station No. 1 


The canals were constructed for conditions wisely pre- 
dicted at the beginning by the Advisory Board of Engi- 
The report of these Advisory Engineers, men- 
tioned before, started the improvement and still, 18 
years later, is used as a guide without necessity for 
adding, deducting or apologizing for anything contained 
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ELEVATION AND SECTIONS OF 12-Fr. 
Pumps For New OrLEANS DRAINAGE 
STATIONS 


in it. 
ment. 

The pumping capacity first provided was restricted by 
funds then available, being designed to take care of 
ordinary storms, but known and stated to be below that 
required for occasional great downpours. The pumping 


In this way it is considered a remarkable docu- 
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plants are now being enlarged to fit the canal capacity, 
but even so it has not been attempted to prevent water 
from rising above the curb line of sidewalks at all times. 
With 25,000 acres subject to rainfall that may average 
1 in. per hr. for six or eight hours, or with a runoff ap- 
proaching 25,000 cu.ft. per sec. and requiring two or four 
iifts, this would have been impractical. With the added 
equipment all streets will be in about the condition seen 
in most other cities, having natural gravity, drains during 
such downpours. Probably few cities have to provide 
for such a rate of runoff per acre as in the thickly set- 
tled parts of New Orleans. 

The pumping equipment, put into operation in 1900 
with the improved canal system, gave a second-foot ca- 
pacity three times that of the replaced system and 
against a much higher lift; it therefore provided drain- 
age to a depth that gave reservoir capacity in the new 
canals and chance for the ground to dry out. As it was 
capable of taking care of everything but exceptional 
storms, the saritary and commercial benefit were almost 
as great as with the added pumping capacity. This was 
shown in the drop in death rate of over 5 in 1000 which 
came when the system went into service. It now will be 
a question of relative canal and pump capacity whether 
a given locality will have water above the curb for 
a little while once in a few months, or once a year, once 
in five years, or once in ten years. It is a local question 
of relative value whether it is better to invest money 
to prevent occasional temporary inconvenience or to put 
it into other improvements of continuous public benefit. 

The main system with its 50 miles of main low-level 
drains, 15 miles of leveled outfall canals and seven large 
pumping staticns is shown in Fig. 1. The city is 7 to 
14 ft. higher along the river front and slopes gradually 
toward Lake Pontchartrain until it reaches gulf level a 
mile or more back. The land continues practically level 
all the rest of the way to the lake except for a narrow 
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ridge, about 5 high, running parallel with the lake. 
The ridge, however, has no influence on the drainage 
system, 

The city is divided into seven districts with the 
drainage canals in each district converging upon a 
pumping station, Sections 4 and 5 are one, though 
originally laid out as two with Station 4 near the 
central power house (Fig. 1). Under ordinary con- 
ditions District 1 drains to Station 1, which raises the 
water level in the main canal so that it flows along to 
Station 2. This in turn takes the main canal waste plus 
the drainage from District 2 and raises it so it may flow 
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along the main canal to Station 3. Stations 3 and 
act similarly, the last discharging into the main outfall 
which is Bayou Bienvenu leading to Lake Borgne. When 
the aggregate exceeds 3000 sec.-ft. at Station 5, then Sta- 
tion 1 delivers its excess over the canal capacity through 
the Metarie relief canal to Station 6, which gathers the 
precipitation from its own district with the excess flow 
from Station 1 and passes it along to Lake Pontchar- 
train. Station 2 delivers any excess into the relief canal 
leading to Station 7, acting similarly to Station 6. 
Puant Exrensions—The Sewage & Water Board, due 
to the diversity and magnitude of its work, necessarily 
has an organization ‘including trained men of ability in 
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several lines of work. This has enabled the 
adopt a policy of having its engineers work oy! 
problems in detail, preparing specifications for the 
ment required for each portion of the extension 
form as to permit bids to be received directly from 
ufacturers upon definite specifications. Therefor 
new pumps now required for station extensions t: 
for increased drainage flow have been worked out |) 
Board’s organization. Drawings and general spe 
tions have been issued for eleven units of novel and 
esting design. ‘These are all of a screw or propelle: 

of 500 see.-ft, capacity (322,000,000 gal. per day ) 
heads of 5 to 10 ft. The rotor | 
proximately 12 ft. in diamete; 

is located in the top of a siphon « 
with one guide and the main th 
bearing inside the main flow pi) 

The original basis for these pu) 
was a purely theoretical design wii. |) 
was subsequently verified by a serios 
of tests on a 12-in, screw pump built 
for this purpose, and further veritiod 
by the construction and service of 4 
30-in, screw pump for constant-du 
drainage service, This unit is now 
in operation at drainage station No. 
1. It handles about 24 sec.-ft. with 

7-ft. lift, showing an efficiency of 
70% or over through a range of 5 
to 8-ft. lift. 

In the design of these pumps the 
‘problem was to obtain units of very 
large capacity for the removal of 
storm waters. Since the pumps are 
operated by synchronous motors the 
difficulties of starting and keeping 
them in continuous service increase 
rapidly with the number of units. 
(Gav) Submerged pumps operated by syn- 

chronous motors were found to drop 
out of step frequently, due to light- 
ning on the transmission line, ete., 
and too much pumping time waa 


linder e& Piston when 


lost, due to delay in bringing the 
units up to step again, it being neces- 
sary to slow down one of the engines 
in the generating station and then to 
bring it gradually up to speed, driv- 
ing the distant synchronous motors 
and pumps until they could be 
thrown upon the general operating 
busbars. 

To eliminate these troubles of starting under load, the 
last drainage station, which was built in 1902, was 
equipped with pumps set above their work—in effect at 
the summit of a siphon. With this arrangement the 
starting was a much simpler matter. They are started 
empty from the general operating bus and then primed. 
They are more accessible for maintenance and do not re- 
quire a large check gate to prevent backflow in case of 
stopping. The large check gates of existing submerged 
pumps here have been the cause of much trouble and ex- 
pense in maintenance. 

The new 12-ft. serew pumps, therefore, are to be set 
above the highest level of water on their discharge side 
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he summit of a siphon, as shown in Fig, 4. The 


ee d of the siphon will be 141% ft. in diameter ex- 
ten down to a level on both suction and discharge 
aid iat will be constantly submerged. These pumps 
" designed for two different characters of service: 
( termediate lifts between low-level canals, and (2) 
fina! Jischarge into tidewater outlet canals. In the first 
cla ie siphons are built with outlet and discharge at 
the ne level, In the second class the discharge outlet 
ic oo siderably higher than the intake. 

pumps are primed by exhausting the air from the 
sipvon elbow. The specifications call for motor-driven 
ni nes (250 r.p.m.) of the rotary type capable of 
maintaining a vacuum of 29 in. with a 30-in, barometer 
and a temperature of 80° F. Each pump will be 
mounted on a bed plate with its motor, forming a unit. 


Rach motor (three-phase, 25-cycle, 220-volt) is to have a 
speed not more than three times that of its pump, being 
connected to it by a chain drive or some equivalent. The 
suction and discharge chambers are of such contour that 
the bottoms of the screw-pump pipes are water sealed in 
priming. ‘Two sizes of vacuum pumps are to be used, 
one of a capacity for 250 cu.ft. of free air per minute and 
the other for 400 cu.ft, 

The priming arrangements of the old pumps is to be 
changed, Provision is being made to free the pump cases 
of water (the pumps have submerged runners on verti- 
cal shafts direct connected to synchronous motors) or to 
relieve the motors of all but friction load, 

Kach one of the new pump motors has its own starting 
compensator, limiting the current to 14 full-load value. 
The old pump motors, under new arrangements, are to 
be started one at a time and only one starting compen- 
sator is required for all old units in each station, 

The screw pumps are de igned to give a minimum dis- 
charge of 500 cu.ft. per sec. at lifts of 5 and 10 ft. from 
basin to basin, the speed being 55 and 83.3 rp.m., Tre- 
spectively. For these two lifts, three-phase synchronous 
motors will be used of 600 hp. in one case and 1200 hp. 
in the other, working without objectionable overloads at 
any lift from 0 to 8 and to 13 ft., respectively, These 
large screw pumps are to be distributed, two in stations 
1, 2, 3, 5 and 6, and one in station 7. The extension 
and foundations of stations 1 are under construction. 
Contracts have not been let for such work at the other 
pumping plants. In Stations 1 and 3, each, there will 
be one 400-cu.ft. vacuum pump. In Stations 2, 5, 6 and 
7, each, there will be one 400-cu.ft. and one 250-cu.ft. 
pump. 

Power for operating the new (and old) equipment will 
come from a new generating station on the west side of 
the city on the water-purification site. Here is a 6000- 
kw. turbine unit taking steam from excess boiler capacity 
in the water-works station, 

The combined capacity of the existing pumps of the 
New Orleans drainage system is about 4600 cu.ft. per 
sec,, the largest units having a capacity of 300 sec.-ft. 
The eleven new units to be installed, together with addi- 
tional constant-duty units, will increase the total pump- 
ing capacity under storm conditions to some 11,200 sec.- 
ft. (%,240,000,000 gal. per day), which is more than the 
annual pumpage of the water-works station. 

The design of screw pump is specifically the work of 
A. B. Wood, who has been in charge of the maintenance 
and operation of the sewerage and water-works pumping 
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Plants ; he has had the cooperation of Alfred Raymond, 
similarly in charge of the drainage pumping stations. 
The whole design and development has been under the 
supervision of Geo. G. Earl, General Superintendent 
(Chief Engineer). The contract for the screw pumps has 
been secured by the Nordberg Manufacturing Co., of 
Milwaukee, Wis.:; the contracts for electrical drive and 
control equipment, vacuum pumps, ete., will be let Jan. 
30, 1914. 
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The Four-Mile Mont d’Or Tun- 
nel, French Jura; Heavy 
Water-Flow in 
Firm Rock 


A short Alpine tunnel in which notable difficulties were 
encountered was holed through on Oct. 2, 1913, and will 
probably be completed in a short time. The tunnel is 
on a new line revision or cutoff extending from Frasne, 
France, to Vallorbe, Switzerland, and shortening the 
French main route to the Simplon tunnel. The map, 
Fig. 1, p. 132, gives a location sketch of the eutoff.* 
The main ridge of the Jura is traversed by a tunnel under 
Mont d’Or, 20,008 ft. long (3.8 miles). 

The determining reason for building the cutoff was 
that the previously existing French main route to the 
Rhone Valley via Lausanne and Martigny was throttled 
by a single-track section between Pontarlier and Vallorbe. 
This piece of line had the further serious disadvantages 
of 2.5% grade, and such severe snow exposure as to be 
liable to interruption in winter. The Frasne-Vallorbe 
cutoff eliminates all these difficulties, saves 10 mi. dis- 
tance, gives a double-track line, reduces the limiting 
grade to 1.5%, and lowers the summit of the crossing 
by 370 ft. These are important advantages in a route 
which must compete with the very direct and modern 
route from Bern south through the new Loetschberg 
Tunnel to the Simplon. 

Construction of the Mont d’Or tunnel began in Novem- 
ber, 1910, immediately on approval of the location by 
Switzerland (France having approved it some months 
before). The plan of the line is due to Mr. Séjourné, 
Chief Engineer of Construction of the Paris-Lyon-Méd- 
iterranée Co. The cutoff was divided into seven construc- 
tion sections. The tunnel contract went to a syndicate 
composed of Fougerolle Bros., the Establissements Daydé, 
A. Palaz, and the Société des Grands Travaux de Mar- 
seille. 

As indicated in the profile, Fig. 2, the tunnel is on 
continuous downgrade from the French to the Swiss end, 
the summit of the cutoff lying but a short distance west 
of the French portal. On this account it was planned to 
make most of the advance from the Swiss end. The geol- 
ogy of the mountain chain is somewhat uncertain, and 
what predictions were obtained as to the amount of water 
to be encountered proved entirely wrong. The heavy 
flows were struck near the French side, but in the Swiss 
heading. 

Careful studies of the Mont d’Or geology indicated 
that the tunnel would penetrate limestone interspersed 
with some mar! layers, and that moderate waterflows were 
to be expected at two points of the tunnel, with a maxi- 


*Illustrations and data fron an article by Maurice Honoré 
in “Le Génie Civil.” of Oct. 18, 1913 
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mum of about 1000 cu.ft. per minute, which quantity 
would not seriously hinder the work. Events proved that 
these predictions were enough in error to make all the 
difference between easy tunneling and very difficult tun- 
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Profile of Frasne -Vallorbe Cutoff ENG News 

Fic. 1. MAP AND PROFILE OF FRASNE-VALLORBE CUTOFF, 
IMPROVEMENT OF THE FRENCH SIMPLON ROUTE 

10 mi. to 1.5%, 


(Saves reduces grade from 2.5% 


summit 375 ft.) 


distance, 
and lowers the 
neling. The marl occurred in a very heavy bed, and one 
of the limestone strata contained waterbearing fissures 
and faults yielding up to 20,000 cu.ft. of water per min- 
ute. 

The Swiss heading was begun Nov. 14, 1910, and the 
French heading about 8 months later. By December 23, 
1912, the Swiss heading had advanced 14,320 ft. This 
represents an average of 566 ft. per month during a total 
period of 25 months, a very high rate of tunneling.* The 
method of excavation used in the Swiss end is shown by 
the seven successive sections in Fig. 3. A bottom head- 
ing of 70 sq.ft. was driven, and a short distance back of 
the face was enlarged to 90 sq.ft. and timbered with 
square sets. Then upraises were cut from the roof and 
a top heading driven near the crown, enlarged to the size 
of the full arch, and the masonry lining put in at once 


*The softness of the material, limestone and marl, makes 
the speed of advance less notable, however. 
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on steel centering. The view Fig. 4 shows some of 1 
stages. Removal of the remaining rock on the floo: 
the upper part of the tunnel permitted the timberin, 
the bottom heading to be removed, and then followed . 
cavation of the side benches and placing of the side-\ 
masonry in sections. The final step was constructio, 
the invert and the drainage gutter. 

Drilling in the main heading was done both by « 
pressed-air rock drills and by compressed-air ham» 
drills, both of Meyer type. Where using rock drills, f 
were employed, mounted on a tunnel bar. The air \ 
supplied at about 90-lb. pressure. Drilling was carr 
on in three 8-hr. shifts, each shift, however, usually mi 
ing two rounds. There were 12 to 15 holes per rou 
average depth 5 ft. The explosive, 93% gelatin dyn 
mite, was used in charges of 4 to 614 |b. per hole. | 
advance per round was about 3 ft. on the average, |. 
sometimes as much as 4 to 5 ft. was made. 

The top heading and enlargement work was done |) 
Meyer hammer-drills exclusively. 

First Water-Frow—On Dec. 23, 1912, a strong out- 
break of water near the face of the heading interrupte: 
the work. A few days before, the heading had crosse«| 
a narrow fault-seam filled with yellow clay, and on the 
day noted the clay filling of this seam blew out, discharyg 
ing a flow of something over 6000 cu.ft. per min. Fig. 
5 gives a picture of the conditions at the leak. 

On the same day, one of three springs on the mountain 
above (but three miles distant from) the tunnel, which 
springs are the sources of the Bief Rouge branch of the 
Doubs River, ran dry, and two days later the other two 
also ran dry, cutting off practically the whole flow of the 
Bief Rouge, seriously inconveniencing various riparian 
water-users. 

Two days after the break-in, the flow fell to less than 
2000 cu.ft. per min., but then the effect of heavy rain and 
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Fig. 2. LONGITUnRINAL SECTION OF Mont D’OR TUNNEL, 
FRASNE-VALLORBE CUTOFF 


melting snow on the mountain increased the flow to 
about 10,000 cu.ft. per min. on Dec. 28 and 29. After 
Jan. 10, 1913, the flow was below 1000 cu.ft. per min., a 
quantity easily dealt with. Before this reduction, how- 
ever, the water flowing out of the mouth of the tunne! 
and filling the whole width of the tunnel produced an 
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BREAKING DOWN ROOF = SIDEWALL EXCAVATION COMPLETED TUNNEL 


Fig. 3. SuccessivE Sections or Mont p’Or TUNNEL, SHowING STAGES oF CONSTRUCTION 
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enor’ ous washout of the approach fill at the mouth of 
the  anel, carrying away a building and tearing out two 
road’ ays (see Fig. 6). 

A’ out this time, the advance from the French portal, 
wh was being made by top heading and immediate 
con- ruction of the arch, was stopped (probably on ac- 
rou of fear of encountering similar water-flows at this 
end. with very much greater trouble resulting, because of 
the difficulty of handling the water by pumping up the 
grace to the portal). Subsequently, heading advance at 
this end was pushed forward about 150 ft., making the 
total French heading length 3200 ft. At this point a well 
was sunk to the line of the invert, as a means of making 
junction with the Swiss heading. 

(CONTROLLING THE WATER—The Swiss heading in the 
early days of January, 1913, presented the urgent prob- 
lem of controlling the water-flow, largely because of the 
soft marl, whose disintegration by the stream running 
down the unfinished floor of the tunnel threatened grave 
results. 

To stop the water-flow, a bulkhead 23 ft. thick was 
built up some distance back of the face, with two drain- 
pipes built in to discharge the water. When the bulk- 
head was finished, gates in the pipes were closed, dam- 
ming back the inflow. Within six days thereafter, all 
three of the springs of the Bief Rouge had begun flowing 
again, demonstrating a direct connection between these 
springs and the water-flow in the tunnel. Back of the 
bulkhead the full-section excavation and lining work of 
the tunnel, including invert and gutter, were carried to 
completion as far as the bulkhead. At the mouth of the 
tunnel a 32-in. steel discharge flume was put in, capable 
of carrying some 15,000 cu.ft. per min. After complet- 
ing these arrangements, the gates in the. bulkhead pipes 
could be opened, the water drained off, the bulkhead de- 
molished, and heading advance continued (Feb. 24, 
1913). 

March and April brought further trouble. In the lat- 
ter end of March, continuous rain and melting snow in- 
creased the inflow into the tunnel, which in general had 
not exceeded about 850 cu.ft. per min. Since a flow of 
2500 cu.ft. sufficed to interrupt the operation of the tun- 
nel cars, and with over 3500 ft. the tunnel could not be 
entered, work was often interrupted during March and in 
the first part of April. 
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Second Water-Frow—On Apr. 17, 1913, the heading 


being about 400 ft. beyond the first leak, the drill steel 


which was working in one of the bottom holes of the 


heading was thrown violently out, and followed by a jet 
of water spurting some 65 ft. back into the tunnel. 


This 


new leak was estimated at 500 cu.ft. per min. at first, but 
very 


because the weather was wet the flow increased 





HEADINGS, TIMBERING AND LINING. 


Mont v’'Or TUNNEL 


Fic. 4. VIEW OF 


enormously during the night and by morning reached 
20,000 cu.ft. per min. It was two days before the tunnel 
could be entered, and it was then found that the first 
leak had decreased to insignificance. At the same time 
it was learned that the three river springs on the moun- 
tain had again run dry. This meant that the second leak 
communicated with the springs like the first, but tapped 
the communication channel nearer the source. 





Fic. 5. Heavy InrLow or Water, Swiss Heap- 
inc, Dec, 24, 1912 


Fic. 6. WasHovut at Swiss Porta, Dec. 29. 1912. 
TAPPING A FLow or 6000 Cvu.Fr. per MIN. IN 
THE Mont D'Or TUNNEL 
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Drier weather soon reduced the inflow at the second 
leak enough that advance could be resumed by tempor- 
arily diverting the line of the tunnel around the point of 
leak. Thereafter it was possible to progress forward reg- 
ularly; junction with the well at the forward end of the 
French drift was made on Oct. 2, 1913, as already men- 
tioned. 

The operations of final completion of the tunnel have 
not yet been reported. 

x 
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Crossing the Doubs Marsh, 
Frasne-Vallorbe Cutoff 
France 


In the construction of the Frasne-Vallorbe Cutoff, 
France, which includes the recently completed Mont d’Or 
tunnel, the marshy valley of the River Doubs had to be 
crossed a short distance west of the tunnel. The cross- 
ing proved to be a difficult construction problem. The 
nature of the marsh soil may be judged from the view 
Fig. 2, herewith, showing how the ground was upheaved 
on each side of the railway embankment on the marsh. 

The location of this marsh crossing may be seen by 
referring to the map accompanying our article on the 
Mont d’Or-tunnel (Fig. 1, p. 132). The point in ques- 
tion is just between two lakes lying in the course of the 
Doubs or its tributaries; probably the lakes were once 
continuous, and the land now separating them is lake 
deposit. Only the westerly half of the valley is of 
marshy character, as indicated in the section Fig. 1, 
herewith. Soundings and a test well showed the depth 
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of soft material to be more than 200 ft., 
of this being sticky black mud. 

The marshy section was only 1200 ft. wide, but within 
this width the river had to be bridged. The construc- 
tion and maintenance of a bridge and its abutments were 
hardly feasible under the circumstances. It was decided 
to get around the difficulty by diverting the river around 
the westerly edge of the marsh, where a rocky elevation 
borders the valley (rock foundations for the bridge piers 
heing thus secured), and crossing the marsh by continu- 
ous earth fill. 

The embankment across the valley approximates 300,- 
000 cu.yd. of fill, of which about half is on the marsh. 
The material for the fill was taken from the cut through 
the rock ridge west of the marsh. 

Construction work was begun by dredging the diver- 
sion channel toward the rock cliff, and at the same time 
taking out the cut in the rock from the surface, deposit- 
ing the spoil in the railway embankment. Soon after be- 
ginning the embankment, however, the marsh soil 
squeezed out in waves on either side, as shown in Fig. 2. 
The marsh wave was about 200 ft. wide and 12 to 15 


the upper half 
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Fie. 2. UPHEAVAL OF MARSH BY WEIGHT oF RaILwiy 
EMBANKMENT 


ft. high, There was danger that continuing the fill wou), 
extend the swell wave to the old river bed, blocking the 
river and flooding the marsh before the diversion channe! 
was finished. It was therefore decided to stop work ou 
the fill and put through the diversion by mining or tun- 
neling. 

Fig. 2 illustrates the diversion tunnel in cross-section. 
The opening was 100 ft. wide and 6 ft. high, the roof 
being supported by several masonry walls and a large 
number of timber posts. On Apr. 16, 1913, the weight 
of the rock sheared off the rock at the thinnest part of 
the roof, at the foot of the easterly talus slope, crushing 
down some of the supports (Fig. 2). The remaining sup- 
ports held, however, and work on the diversion progressed 
to completion May 7, 1913, on which date the end bulk- 
heads of the tunnel were torn out and the river finally 
passed through the diversion. Thereafter, the old bed 
was filled and the railway embankment continued across 
the valley. 

The above data are from an article on the entire cutoff, 
by Maurice Honoré, in “Le Génie Civil” of Oct. 18, 1913 
He states also that the embankment is expected to give 
trouble for some time, requiring continuous addition of 
material until the flow of material from under the em- 
bankment has brought about a condition of equilibrium 
in the marshy soil. 
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Editorials 


A Stop to Railway Electrific- 
ation Work 


Compulsory electrification of the railway terminal 
lines at Boston has been one of the most prominent sub- 
jects before each session of the Massachusetts legislature 
for several years. This year for the first time it is safe 
to say that nothing will be heard of the matter. That 
the Boston & Maine and Boston & Albany systems have 
no money with which to finance any electrification proj- 
ect is evident this year not only to the railway officers 
but to the public. Practically the same thing may be said 
of the New York, New Haven & Hartford Co., which 
in previous years has been lavish in promises as to what 
it would do in the future in the way of electrification. 

It would be of great interest to know just how much 
money the New Haven company has expended, first and 
last, upon its electrical equipment, including not only 
the first cost of construction but the heavy operating 
cost during the time when the system was being worked 
out to an operating success. The general purport of 
such semi-official statements as have appeared has been 
that the investment in electrification has been an entire 
loss from a financial point of view, since it has resulted in 
no reduction in operating expenses. 

It is true, of course, that a certain part of this elec- 
trification work in connection with the Grand Central 
terminal in New York City was made compulsory upon 
the company by law. The work has been carried out, 
however, on a far more extensive scale than the law re- 
quired and has been held up to the engineering world as 
an example of enterprise and progressiveness in the 
railway industry. In view of other developments in 
connection with the New Haven financing, however, 
many will be skeptical enough to doubt whether this 
enormous expenditure on electrification was influenced 
solely by desire to benefit the company. It would per- 
haps be a fair summary of the New Haven’s experience 
in railway electrification to say that while such work may 


be magnificent finance, it has proved very poor business 
policy. 


® 


The Breaking in Two of the 
**OKlahoma”’ 


The wreck of the oil-tank steamer “Oklahoma,” soon 
after leaving the port of New York, last week, is of 
especial interest to engineers because of the fact that the 
wreck occurred through an actual breaking in two of the 
hull of the vessel from wave action. The “Oklahoma” 
was a comparatively new vessel, having been built in 1908 
at the shipyards of the Maryland Steel Co., at Sparrows 
Point. She had just left the port of New York and was 
outward bound in ballast for Port Arthur, Tex., to take 
on cargo. About 50 mi. off Sandy Hook, in a very 
heavy sea, the hull broke in two amidships. The engine 
room in the after part flooded, and the engineers escaped 
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so hurriedly that they had no time to close the throttle. 
so the engine continued to run until the after-part of the 
vessel sunk, some 30 min. after the break in two oc- 
curred. - It would appear from this that the bulkheads 
in the after-part must have held long enough to consid 
erably delay the entrance of water to the hold. 

The forward part of the vessel continued to float for 
a much longer time, and eight men who were in ihe 
forecastle when the break occurred were finally rescued. 
The forward part capsized later and was found by the 
revenue cutter “Seneca” floating bottom upwards, and 
was sunk as a menace to navigation. 

Such break-in-twos of the hulls of vessels, while they 
have occurred before, have been rare enough so that the 
“Oklahoma” disaster is of especial interest to vessel de- 
signers. According to the story told by one of the sur- 
viving members of the crew, reported by a daily paper, 
the break-in-two occurred “when the vessel was picked 
up at either end by giant waves. While she hung thus 
suspended, a third great comber washed high over her 
side, and settled with a deafening crash on her deck.” 

What most probably happened was that the break-in- 
two occurred when the vessel amidships was raised high 
on the top of a wave, while the stern and bow were in the 
trough on either side. This would place the vessel’s bot- 
tom in compression, and the top deck and sides of the 
hull in tension. A ship’s hull is weakest to resist a 
bending stress under these conditions since its bottom 
plating is heavier than its deck plating and the latter 
is cut away for hatch openings. The stresses were a max- 
imum, also, because the vessel was not loaded. Under 
these conditions, the principal weight in the hull is that 
of the engines and boilers in the after-end, and the bal- 
last in the tanks at the bow to keep the vessel on an 
even keel. With the load thus concentrated at the two 
ends of the hull and the central portion empty, the bend- 
ing of the hull, produced by a wave lifting the vessel 
amidships would be a maximum. 

Similar cases of hull failures on the Great Lakes, a 
dozen years or more ago, resulted in an increase in the 
required thickness of the hulls of lake vessels. The wreck 
of the “Oklahoma” will probably have a distinct in- 
fluence on the design of ocean tank vessels. 
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Coast-Protection Works 


The heavy damage suffered by seashore property on the 
New Jersey and Long Island coasts during the recent 
severe northeast storms may well call attention to the 
almost total neglect in this country of the art of coast 
protection. This branch of engineering work has been 
developed to a high degree in England and Holland par- 
ticularly, and much work has also been done on the 
coast of France. In the United States, however, so far 
as we are aware, there are only a few isolated examples 
of coast-protection work in which the services of engi- 
neers have been enlisted. 
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Along the New Jersey coast, almost the sole protection 
in use is the so called bulkhead, built along the beach, 
usually at a location well above high water, and intended 
rather to protect the area behind it from exeeptionally 
high tides or from wave action in extraordinary 
storms than to make permanent the beach itself. 
If, however, the ocean currents are actually eroding the 
beach at a given point, it is only a question of time when 
the bulkhead will be undermined or exposed to a wave 
action in heavy storms that it cannot long withstand, 

Successful work in shore protection in Kurope has 
mostly by the 
barriers 


been accomplished called 
“groynes,” which low running down the 
slope of the beach at intervals, and intended to stop the 
erosive action of the current along the shore, rather than 
to hinder the back-and-forth movement of the surf, These 
are often supplemented by a protection of reinforced con- 
crete or other materials on the slope of the beach itself, 
It will hardly do to blame American engineers for 
not having developed this branch of engineering work, 
since there has been little inducement to undertake such 
work in this country, The Federal Government con- 
fines its work on the coast to structures which may aid 
navigation or which have to do with fortifications for 
national 


use of 80 
ure 


defense. The United States engineers under- 
iake coast-protection work only in where beach 
erosion may interfere with plans for fortifications or with 


navigable channels. 


Cases 


The State governments, so far as we recall, have paid 
no attention to the matter of coast protection, holding, 
doubtless, that it was a matter for the private property 
owners concerned, These property owners have gener- 
ally held that ownership of seashore property was more or 
less of a gamble anyway, and there have been few: in- 
stances of any concerted action among them to take 
measures looking to the protection of any long stretch 
of coast on scientific principles. 


The enormous value now attaching to seacoast prop- 
erty near the large cities of the Kast, however, ought to 
bring about a better recognition of the wisdom of safe- 


guarding this against possible entire loss, It is doubt- 
less true that the attack of the sea on the Atlantic Coast 
beaches is less severe than on the exposed coast of Eng- 
land. The work of the recent storms, however, is an 
effective reminder that all along our sandy coasts there 
is always a chance of large and sudden changes occurring, 
the beach being heavily eroded at one point and extended 
at another. The cost of adequate foreshore protection 
in front of such valuable property as that at Atlantic 
City or Seabright, or twenty other summer resorts on the 
Eastern coast, would be only a very trifling percentage of 
the value of the properties which would be protected, 


w 


Speed-Reduction Signals on 
Railways 


On all railways there are points at which speed must 
be reduced, either by all trains or by certain fast trains. 
At some of these points the speed reduction is a perman- 
ent condition, as at sharp curves in open track or at junc- 
tions and connections, At other points the speed reduc- 
tion is a temporary condition, as where ballasting, rail 
renewals, grade-reduction work or other improvements 
are in progress. Notice of these conditions may be given 
to the enginemen by slow-orders posted on the bulletin 
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boards at the engine terminal and printed on th: 
tables, but it is not easy for a man to keep all these | 
clear in his memory, together with all the various . 
orders and instructions, 

The places requiring temporary reduction of spec, 
marked usually by flags set out by the working 
These are not very conspicuous as a rule, and are se 
low to readily attract the enginemen’s attention, 
marking of places requiring permanent reductio 
speed is less general, and the enginemen are assum 
be familiar with such points on their regular runs. | 
where some form of signal is used this is usually a 
light signal only, consisting of a “slow” sign or a 
semaphore. The men running fast night trains musi 
pend upon an intuitive knowledge of the road as | 
guidance in regulating the speed. The block si: 
alone do not furnish warning for such cases, except | 
haps for turnouts, and then only to men who are t); 
oughly familiar with their runs and are careful in hai 
ling their trains, 

Several very serious accidents due to excessive speci! 
curves have occurred on American and English railwa 
within recent years, and in some of these the lack of <)) 
cial speed-reduction signals or signs appears to lin 
been an important contributory factor, One such cas 
was the wreck of the steamship express train on the Lov 
don & Southwestern Ry., in 1906, when a number of 
American passengers were killed. This was discussed ai 
some length in our issues of Aug, 9 and Dec. 6, 1906 
and it is a sample of several similar accidents, In thi 
case the curve was on the open main line, and there wa 
a standing order requiring speed to be reduced to 30 
m.p.h. In other cases the curve was at a junction o 
track connection, which was the condition in connection 
with the two serious accidents on the New York, New 
Haven & Hartford R.R., when fast trains were derailed 
while running through main-track crossover connection 

In aw accident on the London & Northwestern Ry., 
England, in September, 1912, a fast train was put in 
charge of a man who had made but a few runs over the 
division, while his last run over it had been nearly a 
year previous, At Ditton the train was to be transferred 
from the high-speed to the low-speed line, and there was 
a speed limit of 15 m.p.h. for passing this connection. 
The signals were set for the slow line but‘as the engine 
man was not familiar with the line or the signals he prob 
ably noted only that he had a clear signal and saw noth 
ing to indicate that he should reduce speed. 

The train, which was running at about 50 to 60 m.p.h., 
left the track on the curve and there was a bad wreck. 
The investigation showed that while men were supposed 
to be examined as to their knowledge of the road this 
rule had come to be practically disregarded. Men going 
on duty (outside of their regular runs) were simp) 
asked if they knew the road and it was hardly to be ex 
pected that they would admit ignorance, especially in 
such an informal and casual inquiry by a roundhouse 
foreman, 

As to the signals in this case, the home and distant sig 
nals for the slow-speed line were originally at the same 
elevation as those for the high-speed line, but after the 
accident the former were lowered. The government in 
spector, however, advised eliminating the distant signa! 
for the slow-speed, and using but one distant signal, 
which could be lowered only when the high-speed line 
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ga. iear. Thug trains for the slow-speed connection 
wo always have the distant signal set to check them. 
A ial speed-limit signal for such cases was suggested 
by inspector, as follows: 


the railway company prefers to retain the distant sig- 


ne wy the junction from main track to slow track, there 
at | be a board fixed below every such distant signal with 
a uber indicating the speed limit, and the figures should 
be covered by the lowering of that signal Normally the 
' | would be blank, and the figures would be visible only 


wh it was intended to turn the train from the main onto 
the slow line, and the distant signal for the latter line was 
lo red 
ie board should be illuminated at night, either by mak- 

ine the figures transparent and having a Hght behind them, 
or in some other way A board of this description would 
act as @ reminder to the driver that when he had to be turned 
from the main to the slow line his speed should be reduced to 
is mph. It would be similar to the boards now in frequent 
use at the entrance to terminal stations to indicate to the 
drivers the platforms to which they are to run 

There seems to be something illogical in lowering a dis- 
tant signal, thereby telling a driver he may proceed without 
a check, at places where it is absolutely necessary for him to 
reduce the speed of his train to, say, 15 m.p.h, The sole 
object of signals is to convey information and instructions 
to enginemen, and tf by some simple means it is possible to 
increase the amount of information so conveyed it would be 
an advantage 

At places on a railway, such as curves, where every train 
without exception has to reduce speed, the use of permanent 
speed boards, which are employed by most railways, but 
not by the London & Northwestern Ry., meets the case, There 
are 87 pages (closely printed) in the speed book, and the 
limitations, which are about 1000 in number, vary from 60 to 
5 mph, What proportion of such a list can a driver be 
reasonably expected to earry in his head? In my opinion, 
drivers are entitled to every assistance in this respect, and 
speed boards, which should be illuminated at night, afford a 
ready means of helping their memories 

But at a facing junction, such as the one under consider- 
ation, a permanent speed board cannot be employed, as the 
authorized rate of speed varies according to the route which 
the train has to take when it reaches the junction 

A speed signal and indicator designed for an English 
railway has a lantern with a 24-in. dial of opal glass, 
on which the speed limit is painted in black figures. This 
is illuminated at night by a long-burning oil lamp, which 
will burn for a week without attention. The signal is 
mounted on a 10-ft. post and serves for both day and 
night indication. Various signals of this class have been 
devised in this country, but they are used only to a very 
limited extent. In one case there was a target having 
the lower half green and the upper part yellow, with 
two bull’s-eyes for lamps on the center line, showing the 
two colors. Another had an illuminated “S” on the 
target. Neither of these showed the speed limit required. 

On the Pennsylvania R.R. system all main-line curves 
on which a speed limit of 45 m.p.h. is set, are marked 
by fixed semaphore signals at each end, so as to indi- 
cate to the enginemen when to reduce and when to re- 
sume speed. The semaphore blade is 3 ft. 6 in. long, 
carried by a 3-in. pipe post set in concrete and rising 
10 ft. 6 in, above rail level. The signal at the entering 
end of the curve has the blade inclined 45° downward, 
while that at the leaving end of the curve has the blade 
vertical. There are no lamps, however, so that at night 
there is no indication, This is a decidedly weak feature of 
most slow signs, but where there are many such curves 
the difficulty and cost of maintaining so many lamps is 
one objection to a more effective system of caution sig- 
naling of this kind. On the other hand, such a condition 
would suggest the advisability of a permanent improve- 
ment in the way of curve reduction. 

There is evidently a field for the introduction of aux- 


iliary signals of the character recommended by the Eng- 
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lish engineer quoted above, both for permanent and tem 
porary conditions of speed reduction. In another col- 
umn we give the views of a German engineer as to these 
slow-speed points on train lines. 

x 
The Financial Troubles of State 
Irrigation Work in Australia 


In our issue of June 12, last, we reviewed in these col- 
umns the difficulties which the promoters of irrigation 
enterprise in the arid West are experiencing, in obtain- 
ing a satisfactory return on the money invested in irri- 
gation works. We then showed that the chief trouble is 
in getting farmers to purchase the irrigated lands who 
have the necessary qualities of industry, grit and intel- 
ligence, to cultivate the land at a profit. This difficulty 
is met alike by the irrigation work carried on with Fed- 
eral funds under the United States Reclamation Service, 
by the work carried out under State control, by that done 
through mutual coéperation of the land owners and by 
works undertaken by private enterprise in hope of profit. 

This subject is brought up anew by the very interest 
ing paper, by Mr. D. C. Henny, published elsewhere in 
this issue, whose long experience in irrigation work, both 
under Government direction and under private enter 
prise, qualifies him to speak with authority. We com 
mend especially to our readers the judicial manner in 
which Mr. Henny discusses the controverted subject as to 
the relative efliciency of government irrigation work and 
of work carried on by private enterprise. 

It is of no small interest in this connection to know 
that some of the Australian colonies are passing through 
an experience in irrigation works similar to that of the 
arid West. In the colony of Victoria, a large part of 
the irrigation work which was originally undertaken 
either as a private enterprise or on the coédperative plan, 
has been taken over by the State on account of the fi- 
nancial difficulties which the projects experienced. The 
State has now invested nearly $23,500,000 in irrigation 
works, of which amount only about one-third is returning 
a 4 per cent. interest on the investment. 

The chief difficulty in Australia, as in the United 
States, appears to be to place settlers upon the newly ir- 
rigated lands who are able to make good and eventually to 
pay off the money which has been invested to create their 
farms and homes. The immigrants from England to 
Australia are more apt to stay in the cities than go on 
to farms, and few of them have either the capital or the 
practical knowledge of farming, particularly of farming 
under irrigation, which would enable them to settle on an 
irrigated tract and cultivate it at a profit. Notwith- 
standing ali that has been done in the construction of 
irrigation works and the improvement of methods in ir- 
rigation management during the past five years in Aus- 
tralia, the Melbourne Age says that the area irrigated 
in Victoria last year, 213,333 acres, was nearly 17,000 
acres less than that irrigated in 1908. 

It is proposed to attempt to cope with the difficulty 
above set forth, by establishing a model irrigation tract, 
to be placed under direction of a high-class :expert in 
methods of agriculture under irrigation. By a short 
course of training given at such a place, to those who 
propose to settle on irrigated lands, it is hoped to aid 
settlers to avoid the mistakes that so often bring 
them to destitution. 
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The Admission of Civilian En- 


gineers to the U. S. Engineer 
Corps 


Sir—Your editorial in Excintertna News, of Jan. 
1, entitled, “The Admission of Civilian Engineers to the 
United States Engineer Corps,” is interesting and timely. 
Your quotations from the report of the Chief of Engi- 
neers make it evident that the law has been so very much 
emasculated in its execution that its purpose has not 
been carried out and the reasons for this would be in- 
teresting. I do not know these reasons, but I can point 
out why “only one probational second lieutenant was 
appointed from civil life.” 

I admire the Engineer Corps and, together with a 
number of my fellows, would soon change that phrase 
of “only one,” if we had a real chance. Here is the 
secret evil—the qualifications for admission: First, to be 
eligible to even take the examination for second lieu- 
jenant, one must be on the eligible list of the United 
States Civil Service as a Junior Engineer, This exam- 
ination itself calls for “at least five years’ good experi- 
ence in civil engineering work.” A degree of C. E. from 
a good school counts for 34% years of this, but the other 
1% years must be in something higher than such “minor 
positions as chainmen, rodmen and levelmen.” If a young 
graduate engineer is lucky, he can get a transit in a year 
after leaving school—and that is a mighty conservative 
estimate, as some of us ruefully admit. 

Then he takes the Civil Service examination and, if 
he has kept in reasonable touch with what he learned at 
school, he passes this. He is now eligible for examina- 
tion for the grade of Second Lieutenant of Engineers. 
This includes a moral, physical and mental examination. 
This mental examination covers everything—English 
grammar and orthography, general history of the world, 
French, German or Spanish, constitutional and interna- 
tional law, law of contracts, physics, chemistry, geology 
and mineralogy, elements of electrical engineering, gen- 
eral and practical astronomy, topographic, hydrographic 
and geodetic surveying, theoretical and applied mechan- 
ics, theory and practice of engineering construction (in- 
cluding every possible kind of engineering work) and 
materials of construction. 

“No candidate will be considered as having passed a 
satisfactory mental examination who fails to attain a gen- 
eral average, of at least 80%, or who fails to attain a 
mark of at least 70% in each and every subject.” 

Is it any wonder that there was “only one”? 

Then, if he passes all requirements, he is appointed, 
“after the graduating class from West Point” have been 
commissioned and ig put on probation for a year, dur- 
ing which time he studies more, and then has another 
and more rigid examination. By this time our hero is 
about twenty-six years old, with a C. E. degree from a 
good school (Cornell for instance), 24% years’ experience 
in good work in civil life, and a year in the Engineer 
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Corps—and he is a junior, and will be to the end « 
days in the army. 

If an inexperienced West Point graduate were to 
entrance to the Civil Engineering College at Corne 
would be accepted as a member of the senior class, 
ing a year of work to get his degree. For instance, . 
year two first lieutenants of the Engineer Corps come (o 
Cornell and are enrolled as members of the senior « 
in Sibley College of Mechanical Engineering, and ta\: 
the regular senior work, 

Is there still any wonder that there was “only one” 

The above quotations from the requirements have bevy 
made from General Orders No, 139, of the War Depart 
ment, secured from the Adjutant General when [| hiad 
fond hopes of joining the Engineer Corps myself. [i 
every member of the Engineer Corps had to take such en- 
trance examinations to enter it, the Corps would |x 
seriously depleted. 

Even the mental examination above cited would not by: 
so bad, if our C. E. degree from a good school would ad 
mit us directly to it, but as the situation now lies, 10 
man in his right senses is going to drop a good position 
and just throw away four years of his life and go back 
and start all over again, with such a handicap as I have 
pointed out. 

I hope that your editorial and this comment, perhap: 
will come to the eyes of the powers-that-be, so that they 
may, perchance, tell us the reasons why it is so. 

R. E. J. SuMMers. 

Cornell University, Ithaca, N. Y., Jan. 1, 1914. 

Sir—Your editorial, “The Admission of Civilian 
Engineers to the United States Engineer Corps,” ends 
with a question very similar to that which a lady asked 
an army officer on a steamship where the writer was 
traveling last summer. The writer was seated direct|) 
across the table but did not wish to discuss the question 
there. The lady asked why there were none but West 
Point men in the Corps of Engineers. The officer re- 
plied, “Because no others can pass the examinations.” 
It would be a fair inference from his answer that any 
graduate from another engineering school who coul: 
pass an examination with as high rating as the West 
Pointer would have an equal chance of admission to the 
Corps. Surely an army officer’s sense of honor shoul: 
debar him from making such a false claim of superiority 
for his school. 

B. W. A. 

New York, Jan. 3, 1914, 

Sir—I am constrained to answer your query, “Wh 
for two whole years nothing whatever has been done to 
ward filling those vacancies in the U. 8S. Enginee: 
Corps”? Because it is a one-man organization and mi! 
itary supremacy and discipline destroy the persona! 
initiative and independence. All questions are settled b) 
boards, whose personnel is constently changing, an 
hence the ordinary incentives are removed from the loca! 
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gcie, who is not in one place long enough to complete 
his ow) Plans or get credit for lus work. 
(jy \ians in the service as employees must do as they 


sre bi den and testify under oath as instructed on pain 
of di-nissal, and they seldom get credit for. their plans. 
With: a few months I have had ample opportunities, to 
pote the workings of the system and have knowledge of 
vivilians seeking to get away from the paralyzing influ- 
ences of the service. 


H. L. U. 
Jan. 2, 1914, 
* 
The Engines of the Mahanoy 
Plane 


Sir—I was much interested in Mr. Ward’s article in 
ENGINEERING News, Dec, 18, p. 1220, on the Mahanoy 
Plane, because I was in active charge, as Chief Drafts- 
man under John Wood, Superintendent of Shops and 
Machinery (P. & R. C. & I. Co.), of the design and con- 
aruction of all the mechanical equipment. A more de- 
tailed account of the engines might be of interest to 
your mechanical readers. The old engines were 45x60 
in., with 14-ft. drums, operating on the Whiting system, 
the two drum shafts being connected by parallel,rods op- 
erating between the main connecting-rods and the cranks. 
Thus the main crankshaft was the farther from the cyl- 
inders, making a very compact arrangement. 

The principal troubles experienced with the old en- 
gines were short life of bearing-liners and pin-brasses, 
cracked bedplates, loose foundation-bolts, and frequent 
renewal of drum-blocks, for the old drumg were wood- 
lagged. 

In the design of the new engines great care was taken 
to avoid these difficulties; and I believe the results have 
fully justified the means. Anyone can appreciate the 
difficulty of maintaining the parallel rods exactly equal 
in length, and that any inequality, with the bearings 
separated by a rigid bedplate, is sure to cause heating of 
the bearings or pins. 

Consequently, the first step was to do away with the 
parallel rods and, as gears were manifestly impracticable 
at the speeds contemplated, this meant that one drum 
must do all the driving. In order to secure enough fric- 
tion surface on the ropes it was necessary to double the 
number of laps that the rope makes on the drum, which 
proceeding greatly increased the load on the main bear- 
ings and led to the introduction of rollers to take this 
load off the bearings. There are three pairs of rollers 
of equal diameters, one each side of each drum and an 
intermediate pair to rectify the direction of rotation. 
Those on the crankshaft being weighted on one side to 
partially counterbalance the cranks, it being found dif- 
ficult to accomplish this in the crankdisks alone. 

As it was, of course, impossible to avoid entirely the 
necessity of renewing the bearing-liners, it was sought to 
facilitate the operation by providing roller-bearing screw- 
jacks, one under ezch of the main bearings, enabling it 
to be raised enough so that by blocking under the drum 
and releasing the jacks, the bottom liners could be swung 
around on the shaft. To avoid binding at the sides, the 
center of the spherical seat of the liner was fixed some- 
what above the center of the shaft. The jacks are geared 
together so as to insure equal lifting at each end of the 
shaft, and are arranged for a power drive. 
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To avoid cracking, the bedplates were made extra deep 


and, instead of being plane on the bottom, the part 
under each main bearing was made 18 in. deeper, so 
that this projecting part, when grouted in place, greatly 
assists in holding the engines securely on the founda- 
tion. The foundation bolts too, were made extra heavy 
and were all through-bolts with nuts on each end, per- 
mitting them to be withdrawn in case of breakage. Some 
of these bolts are 4 in. in diameter and more than 16 ft. 
long. 


The drums are of cast steel throughout, except the 


differential rings (one for each rope), which are made of 


. 


wrought iron, to reduce the wear of the ropes. Each ring 
is made in halves riveted together. The hubs instead of 
being keyed to the shafts, have a square fit; the split 
comes on the diagonal center line of the square. The 
same idea was used in fitting the lifting-arms on the re- 


verse shaft. 

The valve-gear is all on the outside, instead of be- 
tween the engines as is common; it is driven by a sepa- 
rate shaft for each engine, operated by a return-crank 
from the main crankpin. This was done to reduce the 
length of the main shafts to a minimum, keep down the 
size of the eccentrics, and have the whole valve-gear easily 
accessible. It was also possible with this arrangement 
to get the whole valve-gear in one straight line, with- 
out the usual offsets. There are three eccentrics on each 
side and two piston-valves on each cylinder, arranged 
one above the other. 

These engines, | believe, are the most powerful ever 
built for such a purpose. The Ashley planes handle less 
tonnage and operate at much slower speed; the Cuben 
planes mentioned in your editorial (Dec. 18, p. 1247) 
are used for lowering the main loads, rather than for 
hoisting; so that the engines in both these cases are 
much smaller and the drums are gear-driven. I believe 
also, that these are the heaviest loads ever handled with 
differential rings; it will be a matter of considerable in- 
terest to learn how they stand the test. 

R. A. Wrieur. 

Chief Draftsman, Hydraulic Dcpt., Wellman-Seaver- 

Morgan Co. 
Cleveland, Ohio, Dec. 23, 1913. 


The Serra Inclines of the | 
Sao Paulo Ry. 


Sir—I have read with considerable interest the article 
in your issue of Dec. 18, describing the reconstruction 
of the Mahanoy Incline, and your editorial comment. 
You may, therefore, be interested to know of the Serra 
Incline of the Sao Paulo Ry., in Brazil, which is quite 
famous among those familiar with that part of South 
America. That this line has been recently reconstructed 
(as was also the Mahanoy Incline) makes the subject 
of especial interest at the present time. 

The Sao Paulo Ry. is a short line, about 90 miles in 
length, and of 5-ft. 3-in. gage, running from the Port of 
Santos to Sao Paulo and Jundiahy, in Brazil. It affords 
the only connection between Sao Paulo and the coast and 
has tributary to it, some 1000 km. or more of the upper 
end of the Brazil Ry. Co.’s system, as well as practically 
the whole of the Paulista and Mogyana railways. The 
latter two together, aggregate about 2500 km. in length 
and reach the rich coffee districts of Brazil tributary to 
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Sao Paulo. Besides other freight, therefore, all the 
coffee exported from Santos, amounting to some 500,000 
tons per annum, passes over this line as do practically all 
the imports for the richest districts of Brazil. In addi- 
tion, it has a fairly large passenger traffic. 

The country served by these tributary railways is an 
elevated plateau situated at an altitude of about 2500 
ft.; the rise to which from the coast is very abrupt. Soon 
after leaving Santos, therefore, going inland, the railway 
has to make this climb, which it does in a series of five 
inclines aggregating 10 km. in length with 8% gradients, 
operated by endless cables. 

The original line was first opened to traffic about 
1870, and has four inclines on 10% gradients. The pres- 
ent line was built in the late nineties and opened to traf- 
fic about ten years ago. It was built in an entirely new 
location, though more or less in the vicinity of the old 
line, which latter (although it has, I think, not been 
worked since the new one was opened) is kept in such 
condition that it may be utilized if necessary. 

The construction is very heavy, involving many tun- 
nels and bridges. There are 13 tunnels with a total 


sible, but the extremely heavy rainfall makes | 
desirable, especially on a line of this characi. 
is the only connecting link between an extensi 
of railways serving a rich and fairly well popu 
tion of the country, and the coast. 

There is a separate hauling plant and cable 
of the five inclines, which are worked simulta 
Five trains are always ascending and five «i 
when the inclines are operating; the trains are 
to approximately balance each other. This systen 
is operated by endless cables, necessitates a doub| 
but in order to reduce the expense of construct 
tracks are laid with three rails (one common 
track) widening out to passing places, at the | 
tween each of the inclines and half way betw: 
shown in the photographs. 

The track is laid with 90-lb. rails, and the trai: 
handled by special locomotives, having their own 
power to move the trains onto the incline and alon: 
levels between the inclines and between the cable soc- 
tions. They have a form of grip for attaching themsolye. 
to the cables; the latter are operated by stationary en- 
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Two Views oF THE SERRA INCLINES ON THE Sao Pavto Ry., Braziu 


length of 1350 m., 14 bridges 1380 m. in total length, 
containing 4000 tons of steel and two masonry viaducts. 
Among the interesting features most notable on a first 
visit to the line is the elaborateness of the ditching and 
the amount of care and attention given to the roadbed 
and right-of-way. The incline is located along the side 
hills throughout its whole length; ditches are cut in 
every direction on the steep slopes on the upper side 
and along the sides of the roadbed, all lined with con- 
crete and painted with black paint (probably a tar or 
asphalt preparation). This latter is probably frequently 
renewed, for it all looks fresh and clean; the slopes are 
covered with grass which is kept trimmed, and the trop- 
ical vegetation and trees which elsewhere cover the slopes 
of the mountains are kept well back from the line. 

The general impression seems to be that these elab- 
orate ditches and the scrupulous care shown in the main- 
tenance of the right-of-way are the result of an attempt 
to expend the large profits of the line. It is possible, 
of course, that the profits make these precautions pos- 


gines of about 1000 hp. capacity each. The locomotives 
are always placed on the lower end of the train. 

The cables are about 134 in. in diameter and run ou 
grooved pulleys supported on the ties in the center of 
the track on tangents, and nearer the inner rail on 
curves. They are made of six strands of steel wires on 
a hemp core, and are said to have a breaking strength of 
108 tons when new and 72 tons when worn; the max- 
imum working load being 18 tons. 

The maximum weight of trains which can be haule| 
on the inclines is 145 tons; the locomotives weigh 3! 
tons and, of the remainder, about 70% is paying load 
The time required to pass each section of the incline i: 
eight minutes, so that the maximum traffic capacity is 
about 600 tons per hr. in each direction. The locomo- 
tives and trains are fitted with automatic vacuum brak: 
on all axles. The traffic is said to be fairly well ba! 
anced. 

Many of the details given above are taken from a ( 
scriptive pamphlet issued by the railway company. Thi- 
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yetio:. of the line, on account ef its scenic attractions, is 
sjsite’ vy Many of the passengers of the steamships call- 
ing at Santos. 

It. said that a location has been found for a practi 
cal ac vesion line on about 2% grades, down this hill. 
One’s ‘irst thought on looking at the country would be 
that such a line would be far more economical to operate 
than the inelines. It is probable, however, that the com- 
paratively economical use of power by reason of the bal- 
ancing of the loads, and the greater economy of the sta- 
tionary steam plants is enough to, at least partly, com- 
pensate for the interest charges on heavy first cost of the 
plant. The balancing of the traffic is, of course, a most 
important consideration. There is also the additional 
length of the developed line on the lower rates of gradient 
and many other factors to be considered before deciding 
on the adoption of such a scheme as this. It seems prob- 
able, however, that the great progress in the develop- 
ment of the heavy steam locomotive during the past 15 
years, since the present inclines were designed, might 
greatly alter the determining factors. 

Frep Lavis. 

50 Church St., New York City, Dec. 19, 1913. 
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The data given in “Excavating with Large Scrapers,” 
“Eng. News,” Dec. 25, p. 1302, should be changed to read as 
follows: 

Under “Labor,” “14 teams and drivers @ 45c. per hr....$63 
should read, 10 teams and drivers @ 45c. per hr....$45. This 
change will make the “total cost of labor per 10-hr. day,” 
$53 and the “Cost of labor per cu.yd. excavated,” $0.106. The 
last two lines, in accordance with the above revision, should 
read: 
rr ar SPE: WO OEY ook a ii nc cies cee ce ees eeeuns $75.20 
Total cost of work, per cu.yd. excavated............... 0.15 
- 
B. S. L. writes: 


I was recently employed by an electrical engineer of some 
prominence to carry out some extremely important work in 
connection with a water-works system This engineer had 
taken the work, although he had little knowledge of this 
branch of engineering. . 

What is to be the status of the engineering profession a 
few years hence when electrical engineers handle water- 
works jobs or vice versa, or any other ludicrous combina- 
tion? ow can engineers who do not maintain permanent 
organizations secure work when it is self-evident that it 
will be necessary for them to employ men to handle the work 
upon whom the success of the undertaking will be entirely 
dependent. Many engineering failures can be traced to this 
method of handling work. Engineers undertake to handle 
work with which they are not familiar; if they were able 
to engage an experienced and conscientious assistant every- 
thing may turn out all “— providing, of course, that suffi- 
cient time is allowed. ut often the reverse is true, for 
people doing work in this way do not, as a rule, allow suffi- 
cient time to do the work properly, simply rushing it to com- 
pletion without considering the outcome. 


a 
The Bactericidal, Deodorizing 
and Physiological Action 
of Ozone 


[Several letters have been received by this journal pre- 
senting arguments for the use of ozone because of claimed 
therapeutic and deodorizing virtues, but we have not 
continued to publish them in view of their lack of new 
evidence over that in those already presented pro and con 
(see ENGINEERING News, Nov. 27, and Dec. 25, 1913). 
We have noted, however, a letter by M. W. Franklin, in 
the January issue of the Journal of Industrial and 
Chemical Engineering of the American Chemical So- 
ciety, which seems to approach this discussion in still 
another way. To be entirely fair to all interested par- 
ties, we are reprinting portions of his letter below. Dr. 
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Franklin has been in charge of the development of ozone 
devices and processes for the General Electric Co., and 
now continues in that office for the Sprague Electric 
Works, a subsidiary of the same company, to which these 
matters have been delegated.—Eb. | 


Ozone is applied to ventilation for the purpose of destroy- 
ing odors which result from the presence of people, animals 
and decaying organic substances. Its value is demonstrated 
in numerous cases where it has stood the empirical test of 
giving satisfaction to the user, and by researches conducted 
under actual working conditions. Its application is sug- 
gested in the first place by the logical expectation that it 
will destroy offensive odors in crowds, because it does this in 
the laboratory, and because this is in accordance with the 
theory of the chemical action of ozone 

Following the practical demonstration of satisfactory re- 
sults from the employment of ozone, it was natural and 
proper that physiologists should have endeavored to demon- 
strate whether or not ozone were capable of harmfully affect- 
ing people exposed to its influence, and accordingly numerous 
attempts have been made to settle this question The evi- 
dence to date is that no single instance of harm from the 
use of ozone in the quantities recommended has been pub- 
lished, but, on the contrary, numerous efforts to prove its 
harmfulness have been unsuccessful 

The writer has had considerable experience with ozone 
and has observed numerous co-workers who, with himself, > 
have been exposed during five vears to various concentrations 
of ozone, which, according to the authors above quoted, 
should have proven highly injurious if not fatal, but he has 
never noted the least ill effect from repeated and often pro- 
longed exposures to these relatively high concentrations 

The bacteriological experiments referred to are of little or 
no interest, for two reasons: First, because they are in ac- 
cordance with what is already well known; second, be- 
cause sterilization of the atmosphere is not of any value 
whatever in sanitation. 

Regarding the experiments with animals on which trache- 
otomy had been practiced, and into whose lungs ozone, in 
concentrations of from twenty to fifty times the concentra- 
tions recommended for ventilation purposes, had been di- 
rectly introduced, we can say that the results might have 
been predicted, and that they have no bearing on the question 
of ozone in ventilation. Jordan and Carlson themselves point 
out that ozone, as used in ventilation, does not get into the 
lungs, but is absorbed in the nasal passages. .They admit 
that it does not follow that, because strong concentrations of 
ozone are poisonous, weak concentrations are also poisonous, 
and further, they prove this to be the case in their experi- 
ments. 

Referring to the efforts that were made to prove that 
ozone masks and does not destroy organic odors, it can be 
said that experiments carried on in a room such as Jordan 
and Carlson used, are subject to, at least, one great source of 
error, namely: Condensation and absorption on the walls and 
heterogeneous objects in the room. Bail has studied this and 
points out that after-odors may be referred to this cause. 
Czaplewski and also Van Kupffer have dwelt on this source 
of error. I have experimented personally and also have had 
tests conducted by others qualified to make precise observa- 
tions, with what appears to be a more accurate method, 
namely: With clean glass bottles in which the surfaces could 
be washed free from adhering emanation, and the results 
have shown that organic odors generally are destroyed, and 
not masked by ozone. 

Jordan and Carlson contend that the removal of odors is 
vicious as destroying an indicator of contaminated atmos- 
phere, but, as is generally known, there are no poisons in 
vitiated air, and odor exists as odor alone and as such con- 
stitutes a nuisance whose destruction vouchsafes a most im- 
portant function to ozone in ventilation. 

It is conceded that bacteria in the air are of little or no 
importance in sanitation; that organic poisons do not exist; 
that odors are a nuisance. It has been shown that ozone 
removes these odors, and while it has been demonstrated 
that in strong concentrations ozone destroys these odors, 
many writers, including Jordan and Carlson, persist in the 
unsupported allegation, that in weak concentrations, ozone 
although admittedly banishing them, merely masks these 
odors. 

Wide experience attests that ozone improves the condition 
of the air, and inasmuch as all attempts have failed to prove 
the least harmfulness of ozone when properly used, its utiliz- 
ation is as fully justified as is the use of such empirical 
remedies as, for instance, colchicum in gout. 

MILTON W. FRANKLIN. 

188 North Walnut St., East Orange, N. J. 
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Failure of Groined-Arch Roof, 
Belmont Filter, Philadelphia 


A part of the groined-arch roof in Filter 14 of the 
Belmont Filtration Plant, which supplies water to the 
West Philadelphia section of the City of Philadelphia, 
Penn., collapsed early in the morning of Dec, 24, 1913. 
The filter was in service, but no one was near it at the 
time of the collapse and no damage was done except to 
the structure itself. 

The Belmont Filtration Plant is part of the exten- 
sive water-purification system built«in Philadelphia in 
1901-04. It is located in the West Philadelphia dis- 
trict of the city and comprises roughing filters, sand fil- 
ter beds and a clear-water basin. Fig. 1 shows in plan 
the layout of a part of the plant and particularly shows 
the location of filter beds Nos. 13, 14 and 15, in the mid- 
dle one of which the failure occurred. The figure also 
shows the section through the two easterly bays of Filter 
14, which section indicates the type of design employed. 

Kach of the three beds in question is of the nonrein- 
forced concrete groined-arch roof type with the umbrellas 
resting on square posts, which in turn sit on an inverted 
groined-arch floor. The posts are spaced 15 ft. 3 in. ¢. 
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Fig. 1) was first placed, and upon this puddle 1! 
crete floor was directly laid. 

The concrete construction was carried out ac 
to the usual practice in groined-arch work, exce) 
some of the posts carrying the arches were not . 
place, as is usual, but were cast, between the joints ~ yy 
in Fig. 1, as separately molded members, and were on 
the groined base with an intermediate mortar joint. ()y 
the top of this cast block the umbrellas were « 
place. There is evident in the collapsed portion 
tinctly clean joint at both the bottom and top « 
square section of these posts. 

The roof was cast in place as a continuous strv 
north and south, but with a vertical construction 
at the end of the day’s work at practically every cy wy 
line (north and south). There are evidences also ¢)),1 
where time was not sufficient to complete a north-: 
bay, the day’s work stopped on an east-west crown | ine. 
across the north-south bay, but the intention evident!) 
was to make the general stopping line the north and 
south crown line. 

The filters were completed in 1903, and water was |et 
in during that year for tests. There are no records a\,i! 
able as to indications of leakage found in the filter, either 
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Fic. 1. Pane Puan or BeLMonr Fivrration PLant, PHiLapELpHiA, AND East-West Section THROUGH 


to c. on squares, All dimensions are given in Fig. 1. 
Most of the filter beds in the Belmont plant have their 
floors resting directly on a solid bottom (a good clay) but 
the conformation of the surface forced the designers to 
place the larger part of the three filter beds in question 
on fill, which varied from 3 to 7 ft. in depth. Filter 14 
ig on the highest fill, the depth of which averaged about 
5 ft.; this depth is fairly uniform throughout the whole 
extent of the bed, 

Furthermore, it will be noted that the east line of these 
three filters is on a street, Monument Ave., the level of 
which is some feet lower than the base of the filters. It 
was necessary, therefore, to retain the fill on which these 
filters were built, by a cut-stone retaining wall, a section 
of which is shown in Fig. 1. 

The construction of this part of the plant was carried 
out in 1902-03. The retaining-wall on Monument Ave. 
was first built and the fill placed next. After this fill had 
had a winter to settle, construction was started upon it. 
A preliminary layer of 12-in. of clay puddle (shown in 
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as observed by moisture showing on the wall on Monu- 
ment Ave., or as evidenced by the variation in the water 
level, but there are some present indications that the re- 
taining wall on Monument Ave. has been damp for some 
years. 

In 1904, cracks in the roof of the three filters (Nos. 
13, 14 and 15) were noticed and a record was taken of 
them. The plan in Fig. 2 is practically a facsimile of 
drawing made in December, 1904, showing the existence 
of cracks in Filter 14, It will be noted that these crack: 
are along the construction joint in the end bay of the 
filter on the east, north and west side. On the west ani 
north side, however, the crack was small and the two 
parts of the concrete separated seem to be about at the 
same level. On the east side, which is the side next to 
Monument Ave., and the section through which is shown 
in Fig. 2, the cracking was more pronounced. Not 
only was there an opening, but the east side had lowered 
at the construction joint from 1% to 1 in. below the west 
side of the arch. In addition to the cracks along the 
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con ruction joint, a further crack appeared, as shown in 
the ‘rawing, generally parallel to the construction-joint 
cra. but near the haunch of the east overhang of the 
first iine of groins. There is no record that the fill was 
mo d from the top of the filters to make these measure- 
me: s, 80 it is probable that they were made from below. 

Te condition shown in the drawing, Fig. 2, has con- 
tinued since 1904 and the cracking along the side next 
to Monument Ave. has seriously increased. Nothing was 
done, however, until October, 1913, when a start was 
made toward a construction to support the easterly or 
end bay of Filters 14 and 15, which by that time had be- 
gui to show alarming cracks and displacement of the 
roof arch. As a preliminary to this repair work, timber 
struts were placed in the filter beds, footing on the filter 
sand, and carrying the overhang of the barrel arch, at 
the two lines of cracking shown on Fig. 2. The location 
of the struts is shown in the upper section of Fig. 3. At 
the same time, that is, in October, 1913, on Filters 14 
and 15 the earth cover was stripped from the end bay 
from a point just about the eastern edge of the arch to 
a line just west of the first line of posts, and the earth 
taken from this area was thrown on top of the next ad- 
joining (westerly) bay of groined arches. 

The conditions then existing are shown in the upper 
section in Fig. 3. The stripping of the earth showed that 
considerable progress had taken place in the cracking at 
the lines of previous cracks. The openings were then 
wide and settlement of the arch had progressed until 
long sections were several inches out of line. Though 
not evidently continuous the size and length of the cracks 
were such as to warrant the use of the supporting struts. 
After the struts were placed, no further change in the 
cracking of the arch, or in the condition of the work in 
general, was noticed. Work was progressing toward the 
repair of the bay when a part of the end bay in Filter 14 
collapsed on Dee. 24. 

During the past summer a water main has been laid in 
a deep trench in the middle of Monument Ave. and in 
the course of the work some blasting has been resorted 
to in reaching the trench bottom. The excavation had 
proceeded from the north and at the time of the col- 
lapse was somewhat south of Filter 15, having passed 
Filter 14 some weeks before. No blast was set off on the 
morning of the collapse A similar trench had been 
dug along this street during the construction of the fil- 
ters. 

Fig. 3 shows in plan and in sectional elevation the 
conditions after the collapse. The photographs, Figs. 4 
to 7, show different views of that collapse taken from 
points marked on the plan in Fig. 3. The area affected 
embraces groins extending northward from the south- 
easterly groin in Filter 14. As will be observed by the 
plan in Fig. 3, the parts which have fallen follow on the 
east side the line of the most westerly crack noted in 
1904, except for a short distance in the middle of the fil- 
ter, where the broken edge turns eastward and extends 
to the construction-joint crack, that is through the line 
of the crown of the barrel arch. The line of break fol- 
lows north to within one bay of the northerly edge of the 
stripped fill, turns westward on an irregular line to the 
line of crown of the second bay (a construction joint) 
which is followed south for a few feet; the break then 
turns west to the west edge of the break which continues 
to the south end of the filter bed. This westerly line 
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of break, it will be noted, bears the same relation to the 
second line of posts as the original westerly crack bore 
to the first line of posts. The earth fill is broken through 
on nearly a vertical line, as shown in Fig. 4, and from 
indications on Dec. 31 had then about 4 to 6 in. of frost 
in it. The lower section in Fig. 3 gives a typical east- 
west section through the break. It is not drawn to show 
precisely the location of any one set of groins, but gives 
the general disposition of the parts which have fallen. 
Two of the posts supporting the groins are toppled over 
on the clean line of the lower mortar joint and are lying 
on the ground east of their former base. The remaining 
posts are inclined to the east, more or less, and are pre- 
vented from falling in most cases only by timber or con- 
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crete which is holding them up. The umbrellas are in 
every case either upside-down or nearly upside-down on 
the bottom and lie directly west or slightly southwest of 
their original location. The joint at the base of the um- 
brella is in every case clean (see Figs. 4 to 7). The 
concrete which overhung to the east on the second line of 
posts is lying under the fallen earth fill and in general up 
against the second line of posts. It is possible that the 
section of concrete marked FE in the upper section in 
Fig. 3, is lying under the fallen earth fill, as shown in the 
lower section in Fig. 3, but at the time of writing this 
has not been uncovered, so the exact position of this part 
of the roof is not known. 

The part of the roof C in Fig. 3 is supported entirely 
by the struts which had been placed last October, except 
in the middle section where for some reason these struts 
have fallen or were pushed over and the roof section has 
collapsed. There is also now a crack which appears to 
be of long standing, although there is no previous rec- 
ord of it, existing along the easterly haunch of the barrel 
arch, as shown in Fig. 3. The line of break at the barrel 
arch is clean and smooth, denoting a construction joint, 
as is also that part of the line of break following the 


4 


crown of che second bay, shown at the northerly end of 
the break. The other breaks are through the concrete 
and show a very hard, dense material, passing in most 
cases through the stone. 

No measurements have been taken on the east wall to 
discover ite possible settlement or leaning, but to the eye 
there is no variation in its line or grade. The filter sand 
has not been removed so the condition of the floor is 
not known, The second line of posts is very slightly dis- 
turbed; some posts are possibly Ye in. out of line at the 
top, to the east, but in general these are in good stable 
condition, 

Filter 13 has not been stripped, but has the same 
cracks in it as were shown in 1904, although increased in 
size, Filter 15 has been stripped over the east bay, the 
same as was Filter 14 and is now in practically the same 
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the growth of the cracks, and the disturbances due 4, 
moving of the earth in October last. 

It is quite probable that the original cracks, first 
covered in 1904 and noted in the drawing in Fig. » 
due to temperature. The conerete was laid in the . 
mer and during the following cold weather necess) 
contracted, leaving openings along the line of least 
sistance, Which is the construction joint at the crow: 
the arches. Filter 14 had these cracks along the er 
joints at the end bays on three sides and also at a er. 
joint near the center of the roof. There were pro}, 
other cracks not visible at the time of examination, 
the resistance on the end walls was less than the inte; 
bays so that the cracks naturally oceurred there. S), 
cracking is common in conerete groined arches.* 

The secondary cracks noted in’ Fig. 2, that is, ; 
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condition as was Filter 14 previous to its collapse. The 
cracks are about in the same position as those indicated 
for Filter 14, but are much wider and more distorted 
than they were in 1904, 

Definite plans for the repair of the damaged filters 
have not been made, but in Filter 14 the last standing 
bay has been supported at the crown of the arch by struts 
and the next inside bay braced by inclined posts foot- 
ing in the filter sand and butting against the slope of the 
arch, 


PRESUMABLE CAUSES OF COLLAPSE 


The behavior of Filter 14 may be divided into three 
distinct phases: The occurrence of the original cracks, 
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cracking at the haunch line just outside the first line of 
posts, are undoubtedly due to cantilever action, When the 
crown crack opens sufficiently, the branch of the barre! 
arch and the adjoining branch of the groin are thrown 
into cantilever action. This action, while not strong 
enough to cause failure, did cause cracking clear through 
the thickness of the arch, As would be shown by an 
analysis of the section, the neutral axis of the section 
drops below the point of cracking and tension exists clear 
through the section there, which explains the opening 
on the underside of the floor. These cracks were not con 
tinuously large, so failure did not result and possibly 
some arch thrast was in action across the jutting pro 
jections at the cracks and across the hair-crack sections. 

From 1904 to 1913 the cracks continued to increase 
materially on the east side of the filter, although the 
other cracks now do not seem to be any wider than they 
were when first noticed. This side differs from the other 
sides where crown cracks occurred, in that it is on a fill 
near a side slope. It is entirely probable that some set- 
tlement occurred on the east abutment wall, which natur 
ally led to an increase in the cracks in the easterly end 
bays. This settlement may have been due to the original 
street excavation in Monument Ave., noted above, or it 
may have been due to some leakage through the filter 
bottom or side, which leakage would necessarily loosen 
up the fill to some extent. There is no direct evidence 


*See article by Thos. H. Wiggin, Chief Designing Engi- 
neer, New York Board of Water Supply, “The Groined Arch 
in Filter and Covered Reservoir Construction,” “Engineering 
News,” Apr. 7, 1910, p. 399. 
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ny leakage, nor is there any evidence of a marked set- 
ent of the fill at the side slope. However, this set- 
ient must have been very small, for the amount of 
ement of the side wall was very small; had it been 
o| any extent, the arch would have fallen many years 


\fter the removal of the earth fill over the east bay 
| the surcharge of the second bay, the conditions in 
structure were different than they had been before. 
The behavior of the structure under the new conditions 
loading is not perfectly obvious, mainly because of 





some doubts as to whether a groined-arch roof such as 
this acts as a series of arches transmitting load clear 
to the end abutment or as a series of independent um- 
brellas each carrying load as a cantilever. It is evident 
that the final break of most of the pieces which fell was 
due to the inability of the concrete to resist the moment 
of the weight of the overhanging piece, but the stress 
conditions immediately previous to the collapse are ques- 
tionable. 

The continuous-arch theory is about as follows: Pre- 
vious to the removal of the earth fill over the end bay 
the thrust from the dead load and from the earth fill 
(the latter considerably diminished by its own arching 
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action) was carried through the groins to the first lin 
of posts and thence passed through the touching parts 
of the cracks at C and B down into the abutment A 
After the removal of the earth from the end bay and 
its surcharge on the second bay, the thrust, increased by 
the surcharge (and possibly by the breaking of the arch 
action in the fill, due to the Impact of the surcharge in 
placing), continued to the barrel arch as before, but the 
resistance of the earth fill over the end bay had been re- 
moved, so the thrust line was forced outside of the arch 
section; superinduced by the cracks already present, fail- 


——— 


Fies. 4-7. Views or Cottapsep Portion or Fitter 14, Betmontr Fivtration PLANT, PHILADELPHIA 
(Views taken from points indicated in the plan in Fig. 3) 


ure occurred just east of the first line of posts, and in 
plan at the middle of the break where (Fig. 3) slab (’ 
is down, 

This slab once out, the umbrella ) moved east suf- 
ficiently to open the second crown joint, which threw both 
umbrellas into cantilever action and the weaker failed 
first, the falling fill tearing down the other. It is prob- 
able that umbrella D overturned before it broke, because 
of its condition of unstable equilibrium. 

The fault in the theory is that it does not explain why 
the second line of posts stood up when the first line of 
posts went down. Presumably if the arch thrust was 
sufficient to cause the failure of the first line of um- 
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brellas, due to the removal of the reaction of the earth 
fill, the same thrust would have been great enough to 
push over the second line of posts sufficiently to open the 
crown joint in the third bay, and the process of failure 
would have been continuous back to the other end of the 
filter. However, it may be that the earth above the west- 
erly bays was frozen and did not transmit any load to the 
arch or that the thrust was carried in a lateral arch 
around the break. 

The other theory assumes that after the first move- 
ment of the end arches and the opening of the end crown 
joint, the continuous arch action was superseded by an 
independent cantilever action of each line of north-south 
groins. So long as the earth was over the short east 
overhang of the first line of umbrellas, the overturning 
momeut westward was not sufficient to upset the um- 
brella. A similar condition now possibly exists in the 
standing second line of umbrellas. After the load was re- 
moved from thie east side of the first line and added as a 
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surcharge on the west side, the umbrella was readily « 
turned, especially as the bond between umbrella and | 
was weak and the connection between sections D an, 
slight. The arm F necessarily broke off as a cantile 
and the sections of slab C that fell were pulled dow: 
shock or by the knocking out of their props. 

An additional, though not generally held, theory of 
initial break is that the shock of blasting in the str 
below loosened up the footings of the struts in the « 
bay and allowed that section of the roof between the 1 
cracks to fall and the shock of the falling part overthr. 
the remainder of the collapsed part. Pockets have be 
known to form in the sand of the filter bed which wou 
allow the dropping of a timber strut such as these 1) 
porting the roof in Filter 14. The action of the falli 
roof, however, subsequent to the collapse of this sma 
part is due to the forces acting on the structure note 
above, which forces would not be materially changed |, 
the failure of the slab C. 


2 
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Drainage of the Everglades 


SYNOPSIS—The problem of reclaiming the great area 
of the Florida Everglades by drainage is complicated by 
the fact that Lake Okeechobee (at the northern end of 
the region): receives flood waters from the north and 
these overflow southward into the Everglades region, thus 
overtaxing the drainage canals. The engineering com- 
mission whose report is abstracted below, proposes to 
lower the lake level by a short and direct canal to the 
sea. This will take care of flood waters, and leave the. 
Everglades canal system to take care of the waters nor- 
mally reaching that region. The canal would form part 
of a navigable waterway across the state and would pro- 
vide water-power development. 

The Florida Everglades Engineering Commission was 
appointed in April, 1913, to investigate the problem of 
the drainage of the Everglades, and its report has re- 
cently been put at our disposal.* The Commission is 
composed of Isham Randolph (Chairman), of Chicago; 
Marshall 0. Leighton, of Washington, and Edmund T. 
Perkins, of Chicago. Its report is made to the Board 
of Commissioners of the Everglades Drainage District 
and the Trustees of the Internal Improvement Fund of 
the State of Florida, constituted as follows: Hon. Park 
Trammell (ex-officio President), Governor of Florida; 
W. V. Knott, Comptroller; J. C. Luning, State Treas- 
urer; T. F. West, Attorney General; and W.. W. McRae, 
Commissioner of Agriculture. 

In brief, the commission points out that Lake Okee- 
chobee receives the drainage of a large watershed to the 
north and when its capacity is exceeded, this water over- 


flows the lower edge of the basin of the lake and through 


the Everglades region. The remedies so far suggested 
(and partly undertaken) provide for the carrying off of 
the water from the lake by canals to the southward. The 
commission proposes instead to lower the lake level and 
take care of the drainage from the north by a 24-mile 

*A report to the Everglade Land Sales Co., on the subject 
of the drainage of the Everglades was reviewed in our issue 
of Oct. 23. This report was made by a board of engineers 


composed of Daniel W. Mead (Madison, Wis.), Allen Hazen 
(New York) and Leonard Metcalf (Boston). 


eanal to the St. Lucie River and the Atlantic Ocean, thus 
relieving the lake and the southern system of drainage 
canals, and requiring less capacity for these canals. 

The proposed Okeechobee-St. Lucie outlet canal, showi: 
in the accompanying cut, would form a navigable water- 
way, and it is expected that the U. 8. Government woul: 
consent to extend this westward from the lake to thi 
Gulf by the Caloosahatchie route, thus completing « 
canal across the state. Further, the proposed canal 
would make possible the development of water power to 
the extent of about 5000 hp. which would be of special 
importance in a region having no mineral fuel and whose 
wood supply is diminishing. The report goes very fully 
into the questions of rainfall, runoff and evaporation in 
the district under investigation. 

The conclusion presented by the Commission is that 
the drainage of the Everglades is entirely practicable and 
can be accomplished at a cost which the value of the re- 
claimed land will justify, the cost per acre being very 
small. 

The solution of the Everglades*drainage problem is de- 
pendent primarily on the disposition to be miade of the flood 
waters entering Lake Okeechobee from the forth. These 
flood waters under present conditions pass over the south rim 
of the lake and spread over the Everglades, placing that 
great area under servitude of the surplus waters of the north- 
ern watershed. The Everglades can best be relieved of this 
servitude by diverting the flood waters through a canal oc- 


cupying the shortest practicable route to the Atlantic Ocean 
or an inlet thereof. 

With these extraneous flood waters diverted, the problem 
of draining the Everglades is reduced to proper provision 
for carrying off the precipitation upon them. This can be 
accomplished by adding to the main canals which now tra- 
verse this territory (but which are surcharged with waters 
flowing out of Lake Okeechobee) other canals which are in- 
dicated on the map. 


Tue Sr. Lucte Ovttet Cawar 


The canal from Lake Okeechobee to the St. Lucie 
River would be about 24 miles long, 200 ft. wide on the 
bottom, with 12 ft. of water. It is planned for a capacity 
of 5000 and 7000 cu.ft. per sec., at elevations 16 and 19, 
while the present canals when completed according to 
the plans will carry about 2600 cu.ft. at the latter ele- 
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vation. The estimated cost is as follows: excavation for 
canal, $2,182,990; locks, $48,060; dams, $18,467; ex- 
wvation for locks and dams, $9014; total, $2,259,000. 


Ce 

The whole cost of this canal should not be charged against 
the drainage of the Everglades, because this canal will serve 
three purposes: 1, to control the level of Lake Okeechobee 


for iand drainage and flood storage; 2, to provide a 12-ft. 


St Lucie Inlet and Rives B\\\\ 
with proposed outlet ?. \\’ 
canal from the lake \ 






a 
{ 


ae 


™“\ 


F 


ke 


MTT 





>—hRAMirahhhkhbdihnhh mnhranaahaqaq@»o__aoOO 


A/a 


1%, 


ZL N ne it 
Yu . rs ‘ Ni; 
it = X a )} 








. ~ 
u * \ 
S \ N 1 py) 
} 5 | \ \s " | Bia 
Pam NAAN 
XZ Yj \ XN (ttf 
Jin Z® / \ ‘N (dd?) 
pe ke \ \= Bi 
rs | Hi 3 \c TB) 
iS | if} 
Is A , 
1 O/ 







\ Boundary~~ 


VILA 
WUMIRE ZY, 





Canals existing and under contract 
New canals to be built first\ new 
Canals fo bé built later PROJECT 


X. Proposed St. Lucie River outlet canal to lower the lake 
level and provide for flood waters. 

, 2,3. Drainage canals to be built at unce to supplement 
the present canals in the Everglades. 

4 to 9. Canals to be built :ater to drain other sections of 
the district, the canals discharging into the lake. 

The canals south of Canal D to be built as needed by the 
development of this section. 


Present Canals. 


A. West Palm Beach Canal, under contract. 
B. Hillsborough Canal, under construction. 
C. North New River Canal. 

D. South New River Canal. 

E. Miami Canal. 


Map oF THE CANAL SysTEM FOR DRAINING THE FLoripa 
EVERGLADES AND LOWERING LAKE OKEECHOBEE 


navigable canal; 3, to afford a water power of primary ca- 
pacity of 5000 hp., which will return to the Drainage District 
an income that wiil contribute largely toward the future 
maintenance of the drainage sy7items. 

The total cost of this canal, lock system and power plant 
is estimated at $2,500,000. This investment charge should be 
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divided approximately into three equal parts; one assessed 
against the drainage district, another against navigation, and 
the third to be bonded separately against the 
plant. The water power will justify a bond issue of 


$900,000, representing an investment of $180 per hp. 


water-power 
about 


DRAINAGE SOUTH 


Lake Okeechobee receives the floods from a watershed of 
5366 sq.mi., and when its capacity is exceeded the waters 
spill over its southern edge and flow southward over an area 
of 4000 sq.mi. known as the Florida Everglades, 
to the southern coast. The Three-Mile 
lake westward into the Caloosahatchie 
and North New River canals run 
the Atlantic, and are connected by 
New River Canal. There is shallow 
but a large amount of rock 


OF LAKE OKEECHOBEE 


stretching 
canal runs from the 
River The Miami 
to waters discharging into 
the east-and-west South 
navigation in each canal, 
has to be excavated from the 
Miami canal to obtain the depth called the plans. A 
fourth canal, the Hillsborough Canal, is construction; 
it has as yet no excavated outlet, but is discharging 
400 cu.ft. of water per second from the lake into the 
glades. 

These canals, 
system, work on 


for by 
under 
about 
Ever- 


the initial part of a 
which is still progressing, under 
conditions, dry a that which has 
tained for several months past, now serve to keep the Ever- 
glades wet because they are surcharged with Lake Okeecho- 
waters. This condition will not obtain when the whole 
project is carried out. The present canals, as a part of a 
broad comprehensive syste.a, will be worth to the state every 
dollar that they have cost. 

We have encountered an 
lem of draining the 
gressive steps, but that 


progressive drainage 
present 
even in 80 


season as ob- 


bee 


to the effect 
cannot be 
whole 


idea 
Everglades 
the 


that the prob- 
solved by 
must forthwith be 


pro- 
area 


covered by a great interdependent system of canals. We be- 
lieve this to be an erroneous idea and that the Everglades 
can be reclaimed progressively, as is now planned, and that 


the work can so proceed as to reclaim the lands only as fast 
as there is need for them. We regard Lake Okeechobee as 
the key to the solution* of the whole problem. When that 
great reservoir is brought under control and the territory to 
the south is freed from the overflow of the Lake, then the 
emancipated region can be relieved by adequate main drain- 
age outlets and subsidiary canals whose capacities may be 
adjusted to meet the needs of the territory which they serve. 

At present there have been excavated as main canals (that 
is, canals carrying the water of tlm drainage district and its 
watershed to some main body of water), the North New 
River, South New River and Miami canals. Those under con- 
struction are the Cypress Creek, Snake Creek, Snapper Creek 
and Hillsborough canals. Contract has been let for the West 
Palm Beach Canal. Until completed as planned, this system 
of main canals will not wholly accomplish the purpose of 
reclamation, but after the construction of the Lake Okeecho- 
bee-St. Lucie Canal, it will not be unreasonably expensive to 
so increase its capacity that it will suitably drain a major 
portion of the Drainage District. 

The existing system of canals contemplates the reclama- 
tion of a greater portion of the Everglades in the immedi- 
ate future than will probably be justified by the demand for 
new lands. It would have been better to provide for an 
orderly progression of reclamation in accordance with the 
demand and with due regard to market conditions and trans- 
portation facilities. The existing works and the conditions of 
land, ownership and settlement seem now to be such as to 
necessitate an earnest effort to reclaim in one continuous 
project and with the greatest possible expedition, all the 
lands southeast of Lake Okeechobee, between the Miami Ca- 
nal, the proposed West Palm Beach Canal and the eastern 
boundary of the drainage district. 


To meet this last named requirement, the proposed 
scheme provides for supplementary canals, Nos. 1, 2 and 
3; the enlargement of present canals A to EF (see map) 
and the placing of locks in these latter canals. The 
cost of this work is shown in Table I. An additional sys- 
tem of canals farther south is shown on the map, and 
the cost of this (as well as of proposed canals in the 
north) is shown in Table IJ. 


OTHER DRAINAGE CANALS—The Allapattah Flats in the 
northeast corner of the Drainage District are to be drained 
by a canal (No. 8 on the map) running from the northern 
edge of the District to the St. Lucie outlet canal. The north- 
west corner of the District beyond Lake Okeechobee presents 
an isolated problem and is an illustration of the fact that it 
is possible to economically drain fractional portions of the 
Everglades. This is to be served by canals Nos. 4 to 7. As 
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TABLE I. WORK TO BE UNDERTAKEN FIRST 


Length Area drained Excavation 
Canal miles 8q.miles 1000 cu.yd. Cost 
1 33 340 7078 $637,000 
2 42 242 7844 784,000 
3 61 429 15,510 1,551,000 
Total 136 1011 30,432 
Enlarging 
A, B,C, 255 1084 9972 
D and E Four locks 101,400 
Total 391 2095 40,400 $4,281,000 
Unit cost for excavation; No. 1, 9c.; Nos. 2 and 3, 10c.; enlargements, 
10 and 12}e. 


Cost per acre, $3.20 above present expenditures. 


TABLE II. FUTURE DRAINAGE CANALS 


Length Area drained Excavation 
Canal miles sq.miles 1000 cu.yd. 
Northwest 
4 24 i 2,565 
5 16 1,625 
6 3,704 
7 9} oe 4/013 


2,972,000 
1,207,200 


Total ; 1,1907 $714,000 


8 5 19% 6,188 $372,000 


9 4 5 2,500 $150,000 


$14,630,000 


330 73,148 
oh wks $15,866,000 


Grand total 428 3504 : 
Unit cost of excavation: Northwest, 6c.; South, 20c. 
Cost per acre: Northwest, $4,27; Northeast, $3.51; West, $2.76; South, 
$7.92. These costs include the share for the St. Lucie outlet canal. 
the lands are reclaimed, settled and cultivated, it will be 
necessary to extend the canal system to the west and south. 
By the above mentioned locks and the construction of the 
canal marked No. 9 on the map, there will be turned into 
Lake Okeechobee from the South and East the drainage of 
500 sq.miles. 


AUXILIARY FEATURES OF THE REPORT 


KISSIMMEE VALLEY DRAINAGE—The commission was 
requested to consider the effect of the proposed lowering of 
Lake Okeechobee upon the problem of draining the lands in 
the Kissimmee Valley (north of the lake), and its conclusion 
is that the successful reclamation of these lands is dependent 
upon the lowering of the lake as contemplated by the present 
project. This will lower the mouth of the river, giving a 
greater slope and greater velocity. 

A former report on a 3-ft. navigation system has recom- 
mended that if the lake is lowered, a lock should be placed 
at the mouth of the Kissimmee River to maintain the water 
in the river at the same elevation as'now exists during low- 
water stages in the lake. The commission points out that 
this would prevent the improvement of Over a million acres 
of rich land, a feature not warranted by the establishment 
of a 8-ft. navigation in the river. 

MAINTENANCE OF CANALS—The permanent mainte- 
nance of the canals at their full carrying capacity is highly 
important, especially in view of the character of material 
favorable to the sloughing of the banks, the silting of the 
channel and the growth of weeds. For this reason, laws and 
regulations governing the administration of the drainage 
district should contain strict provision for canal maintenance. 
Each farmer should be required to maintain the lateral 
ditches. For the larger canals, the tax levy should provide 
for maintenance under the control of the district. 

EXCAVATION—For excavating the muck, sand and softer 
soils, the commission knows of no excavator which will give 
more economical results than the hydraulic dredge, with the 
dipper dredge for excavating rock under water, and a drill 
scow for submarine blasting. Where (as in this work) the 
volume of work justifies the investment of the owner or 
agent in the necessary equipment and the employment of a 
competent manager and employees, the owner can prosecute 
a work of this magnitude at a less cost than that at which 
it is likely to be done by contract. As soon as the work is 
staked out, a dipper dredge (with boom of sufficient length) 
should build a levee along the outer edge of each berm to 
hold back the material delivered by the hydraulic dredge. 

WATER POWER—The St. Louis outlet canal, with the 
recommended grade of 0.2 ft. per mile, will have a fall of 
only 4.9 ft., while the total fall from the lowest permissible 
stage of the lake to the ordinary stage of the St. Lucie River 
is 15.7 ft. The minimum flow of 5000 cu.ft. per sec. with a fall 
of 10.8 ft. will yield (at 80% efficiency) 4907 net electrical 
horsepower. At the high stage of the lake this would reach 
a maximum of 6270 hp. The cost of hydro-electric equip- 
ment and power house will be about $210,000. A smaller 
canal with a grade of 0.5 ft. per mile would carry the same 
volume and cost about $200,000 less, so thay the total cost for 
the water-power plant would be $410,000, or $82 per hp. 

In the south Florida region, where power will be in 


increasing demand for commercial and household pu 

for pumping water for irrigation, and (in the earlier p 

for operating dredges in interior drainage operation 

power will surely find a profitable market. Present an 

pective cost of fuel in that region is high; therefore 

derived from fuei will also be of large cost. A gross a\ 
selling price of $40 per hp.-year for 24-hr. power is con 
tive under prevailing conditions. Thus there is promis 
annual income of $200,000, which, however, does not i; 
the possible increase in actual sales equivalent to 40 6 
in excess of actual plant capacity, which is made possi! 
the fact that consumers do not use power continuouw: 
the same periods of the day. 

Fixed charges against this plant, exclusive of transn 
system, will not exceed 10% on the investment or 
annually. The residue of the annual gross income $11 
plus the excess above referred to, should care for all o 
tive charges and leave a generous balance which ca 
applied to future drainage district maintenance. 

NAVIGATION—The St. Lucie Canal will have a depth 0 
ft. and a bottom width of 200 ft. At 24 miles from the lak»; 
will discharge into the St. Lucie River, and here would be a [oc 
30x130 ft. Congress has accepted a project for the impro 
ment of the St. Lucie inlet and the commission believes t¢} 
Congress will recognize the canal as a link in a waterw 
acress Florida, provided without cost to the U. S. Govern- 
ment, and will proceed to improve the channel to the (Guif 
by the Caloosahatchie River. 

LOCKS—The locks in the four canals now existing or 
under construction would be 5 ft. narrower than the St. Luci 
River lock. It is proposed to build these locks in caissons. 
the caissons (with work commenced) being floated into posi 
tion over foundations previously prepared, and there sunk 
The foundations will be of piles with rock filling around th: 
pile heads. The miter sills will be of white oak and the 
gates of cypress, long-leaf yellow-pine or Douglas fir. 

It is not considered necessary to provide a single channel 
large enough to carry the maximum flood that may occur, 
but under such conditions the commission advises the tem- 
porary use of all the canals heading out of Lake Okeechobee 
To accomplish this, stop logs would be placed at the down- 
stream end of the lock to raise the head in the lock to the 
upstream level. Then the gates would be opened and secured, 
and the stop logs removed to give a free flow through the 
lock. When the emergency is over, the stop logs would be 
replaced temporarily to make it possible to close the gates 
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Harvard AND “Massacuusetts Trecu.”—An agree- 
ment has been reached to combine the engineering de 
partments of Harvard University with the Massachusetts 

nstitute of Technology, to take effect when the new 
buildings of the latter are completed. The present pro- 
fessors of mechanical, electrical, civil, sanitary and min- 
ing engineering and of metallurgy in each institution 
will combine to form the engineering faculty of both. 
Students may register as either Harvard or Tech. men 
or as both, and they may receive their degrees from either 
or both instutions. This arrangement is subject, how- 
ever, to the requirements now existing which make en- 
gineering a post-graduate study at Harvard and both 
undergraduate and postgraduate at M. I. T. 

Each institution maintains its identity, being “abso- 
lutely unaffected in name, organization, and in title to 
property.” The Institute of Technology will furnish 
buildings, laboratories, equipment and all its funds as- 
signed to the Departments mentioned. Harvard gives 
the funds and equipment now belonging to the Lawrence 
Scientific School for education and research and at least 
three-fifths of the Gordon McKay Endowment. Th: 
president of Technology becomes the executive director 
of the work, and when future presidents are selected 
the President of Harvard will sit with the Technology 
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cor aittee on selection. The agreement may be ter- 
mi: ted by either party on five years’ notice or sooner 
by vutual agreement. 

EVENS INSTITUTE OF TECHNOLOGY—A discussion on 
«Te Engineer’s Part in the Regulation of Public Utili- 
ties’ was held at Stevens Institute in Hoboken, N. J., 
Jan. 9, as a part of a “Stevens Convention.” 


or 
the first speaker was President A. C. Humphreys, who 
reported finding three typical attitudes of public-utility 


officials in combating the misleading impressions gen- 
erally given the public of their concerns. One was aggres- 
sive defense against unjust commission and court de- 
cisions; another was meek submission to all such orders 
which gave the public every impression of truth in the 
allegations; the third was attempt at educating the pub- 
lic to better knowledge of all the affairs of the utility 
company. He cited some of the errors of utility com- 
missions which had disturbed him and argued that great 
improvement could be expected with an adequate number 
of engineers on all regulating bodies. This benefit would 
come not merely because they were engineers and -only if 
they had proper administrative ability and practical ex- 
perience. 

George Gibbs, Consulting Electrical Engineer of the 
Pennsylvania R.R., in some contributed remarks, ex- 
pressed some more definite doubts about having engi- 
neers as commissioners. He placed administrative abil- 
ities first in importance with previous specialized train- 
ing secondary. He was afraid that the administrative 
work would keep an engineer out of touch with technical 
development and so lead to errors of judgment in tech- 
nical matters; a permanent engineering staff, not bur- 
dened with administration, might do better work. 

J. W. Lieb, Jr., Vice-President of the New York Edi- 
son Co., described utility regulation as one of two im- 
portant movements in this country—one looking to tho 
improvement of rural life and the other to the benefit of 
city dwellers. Protection to life and property was a mu- 
nicipal function—hence fire and police, and usually 
water-supply, services were departments of local govern- 
ment. The other agencies making for convenience and 
comfort, like gas and electricity supplies, telephone and 
transportation services, etc., were usually and reasonably 
private enterprises under some form of public super- 
vision. Engineers created the conditions which had to be 
regulated and they should be able to handle the super- 
vision more intelligently than self-styled “statesmen,” 
petty politicians, and men versed only in law. 

Jas. E. Sague, Member of the Public Service Commis- 
sion for the Second District of New York, first noted that 
corporations were creatures of the State and hence logi- 
cally subject to regulation. The corporations, on the 
other hand, were effective tools and study of them should 
not be delegated by engineers to politicians. Regula- 
tion would die if the enthusiasm of corporation men in 
work well done should not be preserved; the present in- 
fluence of state bodies he felt was not in that direction. 


NEWS NOTES 





A Wrecked Fiatboat in the Fraser River, B. C., accord- 
ing to a press dispatch dated Jan. 6, caused the death of 75 
laborers of the Grand Trunk .Pacific Co. who were being 
transported across the river. The boat, carrying 100 men, 
became unmanagable and was wrecked on the rocks. 
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An Explosion occurred on the German tank steamer 
GJeestermunde,” bound from Baton Rouge, La., for Tampico, 
Mexico, in the harbor of New Orleans, La., on Jan. 5. A hole 
100 ft. long was torn in the deck, and the ship was set afire, 
when 3000 gal. of oil in the port tanks blew up. 


No Bids for the comprehensiv,e system of passenger sub- 
way rapid-transit lines authorized by the City Council of 
Chicago, were received on Jan. 5, when bids were to have been 
opened. The proposed work, as noted in “Engineering News,” 
Nov. 20, 1913, page 1044, covers approximately 57 miles of 
route, or 135 miles of single track. costing $96,000,000 fo: 
subway construction and $34,000,000 for equipment. The near- 
est approach to a bid was an offer from W. H. Brown Con- 
struction Co., of London, offering to bid. Failure to attract 
bids is attributed to legislative handicaps, since the cits 
cannot grant a franchise to exceed 20 years, and this must 
include the period of construction, from 3 to 5 years. 


A Railway Collision between a freight train on the Nash- 
ville, Chattanooga & St. Louis Ry. and a street car in the 
southern outskirts of Memphis, Tenn., on Jan. 4, caused th: 
death of five persons and the injury of several. The freight 
train was operating on a track which the city officials sev- 
eral days before the accident had ordered the railroad to 
remove, As the order had not been complied with, the Mayor, 
E. H. Crump, and Thomas Dies, Commissioner of Public 
Utilities, with a force of men, on Jan. 5, tore up the rail- 
road track at the grade crossing where the collision had oc- 
curred. 


A Six-Mile Long Railway Tunnel through the Continental 
divide, 50 miles west of Denver, is projected by the Denver 
& Salt Lake R.R. Co., which has asked the city of Denver 
to vote a bond issue of $3,000,000 in aid of the project. The 
vote will take place in February. A report upon the pro- 
posed tunnel has been made by a board of engineers, consist- 
ing of Messrs. J. Vipond Davies, of New York City, E. W. 
Brunton and J. Wellington Finch, of Denver. They estimate 
the total cost of the tunnel as $4,420,000, its length being 
6.03 miles. The time required for construction is set at four 
years. The tunnel is to be driven at an elevation of about 
9100 ft. above sea level, and was originally projected as part 
of the Denver, Northwestern & Pacific Ry. built by the late 
D. M. Moffat. 

Under the contract between the railway company and the 
city of Denver, the tunnel is to be driven with a cross-section 
large enough so that the city can lay a conduit through it 
for increasing the city’s water-supply. In addition, the rail- 
way company agrees to permit any other railway to use 
the tunnel end its approaches on reasonable terms for track- 
age rights and payment of half the interest on the invest- 
ment in the tunnel. The railroad company has the option 
of purchasing the tunnel by paying to the city the face value 
of its bonds with accrued interest. The city retains a per- 
petual right, however, to the use of its aqueduct and conduits 
for electric wiring passing through the tunnel. 


A Unique Power Plant has been designed for the Ford 
Motor Co., of Detroit, Mich., to cost in the neighborhood of 
$1,000,000. The existing power plant of the company is notable 
as having the largest producer-gas engine in the country. 
This is a 5900-hp. machine of the twin tandem type, having 
four double-acting cylinders, 42x72 in. The machine was de- 
signed by the mechanical engineer of the Ford company, 
Edward Gray, and has several features of note. For instance, 
there is no bedplate, but the cylinders are held in line on the 
foundation with provision for movements under load and 
temperature strains. The engine drives a 2500-kw. gen- 
erator. 

The new station will have four 6000-hp. engines of some- 
what similar type (known as the “Hamilton-Gray”) driving 
four 3750-kw., 250-volt, engine-type, direct-current generators 
at 80 r.p.m. There will be one important modification in the 
engine design, however. Instead of two gas cylinders in 
tandem on each side of the generator, there will be two gas 
eylinders on one side and two steam cylinders on the other. 
Steam will be generated from the water used in the water 
jackets of the gas-engine cylinder which will be further 
heated by the exhaust gases from the engine and the waste 
heat from the gas producers, a final addition of heat may 
perhaps be made in a steam boiler or superheater of the usual 
type. The torque characteristics of the diverse elements of 
this design will be equalized by a heavy flywheel. 

The generators themselves are of interest in being *he 
largest reported for such service. They are designed for 94.5% 
efficiency at full load, which is claimed to be somewhat 
higher than ordinarily found in practice with this type. The 
armatures are to be split for shipment on account of clearance 
requirements of tunnels and bridges, and the generators will 
be assembled at the Ford plant. They are betng designed and 
built by the Crocker-Wheeler Co, of Ampere, N. J. 
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Progress on the Catskill Water- 
Supply, New York City 


The last portion of the city tunnel of the Catskill 
Aqueduct was holed through with proper ceremony on 
Jan. 12. The blast electrically fired on that occasion 
by Mayor Mitchell completed the bore of the 18 miles of 
deep pressure tunnel beneath New York City and left 
no barrier in the 110 miles of aqueduct between the Ash- 
okon Dam in the Catskill Mountains and the terminal 
shafts in Brooklyn. 





were let on June 1 and 7 and construction peg 
June 5, 12 and 15. 

The location, length, inside diameter, contracto) 
contract-award price for each of the four contrac: 
tions were as follows: 


Contract 63: From 187 ft. north of city line to Aqu 
and Burnside Avenues, 4 miles. Diameter, 15 ft. Mas 
Hanger, Van Cortland Park, New York City. $3,709,372 

Contract 65: 5.4 miles, from Aqueduct and Bu: 
Avenues to Central Park, near 8th Ave. and W. 99th s; 
miles. Diameter, 15 ft. for 17,700 ft. and 14 ft. for 10.6 
Pittsburgh Contracting Co. (Booth & Flinn), 1942 } 
Ave., Pittsburgh, Penn. $5,590,225. 

Contract 66: Central Park at 99th St. to Union sy 
at 14th St., 4.4 miles. Diameter, 14 ft. for 15,600 ft., | 





Fie, 1. Looxine Down Suart 9 or tHe City TunNneEL, Catskitt Aquepuct, New York City 


(The hexagonal concrete water stop around the top of the shaft prevents surface water from running down the 
shaft by diverting the water through the chamber drain to the sewer. The concrete mixing pest is just above the 


limits of the view. The bucket, on the platform, is directly under the chute which leads from t 


e mixer. This shaft is 


on St. Nicholas Ave., between 149th and 150th Sts., on Contract 65, held by the Pittsburgh Contracting Co., and is on 
the section officially holed through on Jan. 12, 1913. The view here reproduced was taken on Nov. 27, 1911, a few 


months after the work was begun.) 


The city tunnel of the Catskill Aqueduct begins at the 
Hillview Reservoir near the Yonkers-New York line, 
passes under Bronx Borough, the Harlem River, Manhat- 
tan Borough, the East River and on to the two terminal 
shafts in the Borough of Manhattan. It ranges from 15 
to 11 ft. in diameter, is lined with concrete and lies from 
approximately 200° to 750 ft. beneath the surface of the 
ground. It was driven and is being lined from 24 shafts, 
in which will be erected and surrounded with concrete 
the uptake pipes for connection with the water-distribu- 
tion system of New York City. 

The city tunnel work was divided into four contract 
sections. Bids were received on May 16, 1911; contracts 


for 4500 ft. and 12 ft. for 3000 ft. Grant Smith & Co. and 


Locher, Rome, N. Y., and 25 W. 42d St., New York City, 
$4,512,605. 


Contract 67: From Union Square to 34 Ave. and Schermer- 
horn St., Brooklyn, 4 miles. Diameter, 12 ft. for 6100 ft. and 
11 ft. for 15,000 ft. Holbrook, Cabot & Rollins Corporation, 
Geo. B. Fry and Thos. B. Bryson, 331 Madison Ave., New 
York City, $5,727,435. 


About 3000 ft. of 15 ft. tunnel at the northerly end, not 
included above, was embraced in_the Hill View Reservoir 
Contract, held by the Keystone Construction Co., of Pitts- 
burgh, Penn., and 2 Rector St., New York City. 

The final holing through last Monday was on Con- 
tract 65 (Pittsburgh Contracting Co.). Invitations te 
the ceremony gave as the meeting place Shaft 9, at St. 
Nicholas Ave. and 150th St. (see Fig. 1). On this con- 
tract section about three-fifths of the invert has been 


placed and some 7000 ft. of concrete lining has been sub- 
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illy completed (see Fig. 2 for view of lining work 
in p ogress). 


{ « Catskill water-supply project includes, besides the 


aqu ‘uet proper and the city tunnel, the following ele- 
mers: The Ashokan Reservoir, of 128 billion gallons 
avai able capacity, formed by the Olive Bridge Dam and 
seve cal dikes, at the head of the aqueduct; the Kensico 
Res rvoir, of 29 billions available capacity, 77 miles be- 
low the Ashokan Reservoir and 30 miles from the City 
Ha! . designed to furnish storage near the city; the Hill- 


view Reservoir, of 900 million gallons capacity, near the 
city line, designed to equalize the difference between the 
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Remarkable progress has been made with the construc- 
The 
Board of Water Supply was appointed on June 9, 1905. 
The first contract was dated Apr. 10, 1907, and 
under it was begun six days later. The city-tunnel plan 
for delivering water to all the boroughs was finally 
proved by the Board of Estimate on July 1, 1910, 
cdnstruction on this work was begun in June, 1911, as 
already stated. 

At the present time the Olive Bridge Dam is nearly 
completed, but it will take until into 1915 to clean up 
everything connected with the Ashokan Reservoir, formed 


tion of the whole Catskill water-supply system. 
work 


ap- 


and 





Fia. 2. 


taken on Aug. 19, 1913 
steady flow of the aqueduct and the varying rise of water 
in the city ; steel and cast-iron extensions from the Brook- 
lyn terminal shafts of the city tunnel, one of which (cast- 
iron) will extend beneath the Narrows to Staten Island 
(Richmond Borough) ; and the Silver Lake Reservoir on 
Staten Island, of 400 million gallons capacity. 

The Catskill Aqueduct has a nominal capacity of 500 
million gallons a day. For the present it will be fed from 
the drainage area (255 sq.mi.) of Esopus Creek, only 
which has a dependable yield of a 250,000,000 gal. Later 
connections with adjacent drainage areas will command 
a total drainage area of nearly 900 sq.mi., which is esti- 
mated to yield 770,000,000 gal. a day in a series of ex- 
traordinarily dry years. 


foreground and steel arch forms in background. 
near Shaft 


LINING THE Crty TUNNEL, CATSKILL AQUEDUCT 


(Completed invert, sidewalls and construction track in 


The view was 


10 on Contract 65.) 


by this dam. However, water has been stored in this 
reservoir to a height of 540 ft. above sea level, and is 
now at 510 ft., as compared with Elev. 590 for full-water 
level in the west basin, and Elev. 400 for the bed of 
Esopus Creek just above the dam. 

The 92 miles of aqueduct proper is practically com- 
pleted. If needed, water could be turned, by gravity, 
from the Catskill Aqueduct into the Croton Reservoir 
during the coming spring. By the end of 1915, or early 
in 1916, it is probable that water can be delivered to the 
city through the city pressure tunnels. 

The Hillview Reservoir is about three-fourths done and 
probably will be completed by the end of 1915. The 
Kensico Reservoir is about 40% done. It can be put into 
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use for a part of its storage depth by 1915, but the con- 
tract does not call for completion until some five years 
later. 

The Silver Lake Reservoir contract was let only a few 
months ago. The contract for the Narrows Crossing is 
being advertised, bids to be received on Jan. 27. Aside 
from buildings and various equipment items the only 
parts of the Catskill water-supply system not yet con- 
tracted for or advertised are the pipe line on Staten Is- 
land and a short length of steel pipe in Brooklyn. 

J. Waldo Smith is chief engineer and Merritt H. 
Smith deputy chief of the Board of Water Supply; Al- 
fred D. Flinn is department engineer of Headquarters 
Department; and Walter E. Spear is department engi- 
neer for the City Aqueduct, including all the construc- 
tion within the city. 
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PERSONALS 


Mr. George Rommel, Jr., M. 
City Engineer of Per sacola, 


Am. Soc. C. E., has resigned as 
Fla. 

Robert C. Hicks, General Inspector in the Department of 
l’ublic Works, Philadelphia, Penn., has resigned. 


Mr. J. W. Butts, Trainmaster 
Texas Ry., at Greenville, Tex., 
Superintendent at Greenville. 


of the Missouri, 
has been 


Kansas & 
promoted to be 


Mr. T. Nicholson has been appointed Master Mechanic of 
the Louisiana Ry. & Navigation Co., at Shreveport, La., suc- 
ceeding Mr. M. F. McCara, resigned. 


“Mr. Albert W. Burgren has resigned from the firm of Ross 
& Burgren, Architects, San Francisco, Calif., to open an office 
in the Holbrook Bldg. under his own name. 


Mr. W. H. De France has been appointed Division Super- 
intendent of the Texas & Pacific Ry. at New Orleans, La., suc- 
ceeding Mr. N. G. Pearsall, assigned to other duties. 


Mr. C. D. Ashmore has been promoted from the position of 
General Foreman at Clinton, Iowa, to that of Master Me- 
chanic of the Chicago & Northwestern Ry., at Pekin, Tl. 


Mr. John K. Fahey, recently Assistant Superintendent of 
Morgan’s Louisiana & Texas R.R. & Steamship Co., has been 
promoted to be Superintendent of Terminals at New Orleans, 
La. 


Mr. George P. Turner has been appointed Assistant En- 
gineer, Office of the Special Engineer of the Union Pacific 
R.R., and assigned to valuation work with headquarters at 
Omaha, Neb. 


Mr. B. C. Mulhern, recently Superintendent of the 
burgh, Shawmut & Northern Ry., at St. Marys, 
been promoted to be General Superintendent, 


quarters at St. Marys. 


Mr. Thomas Schoenlaub, who has been acting Superin- 
tendent of Maintenance in Division 3, New York State High- 
way Department at Watertown, N. Y., has been promoted to 
be Resident Engineer at Watertown. 


Mr. Robert Swan, the new Chief cf the Department of 
Public Works of Pittsburgh, Penn., is an engineer. He gradu- 
uated in civil engineering trom the University of Pittsburgh, 
then called the Western University of Pennsylvania, in 1879. 


Mr. B. F. Wood, M. Am. Inst. E. E., formerly Assistant 
Ingineer, motive-power department of the Pennsylvania 
R.R., at Altoona, Penn. has been apvointed Chief Engineer 
of the United Gas & Electric Engineering Corporation, New 
York City. 


Mr. J. A. Griffin, Assoc. M. Am. Soc. C. E., for a number 
of years connected with the construction department of the 
Southern Ry. as Assistant Engineer, has been appointed En- 
gineer of Maintenance-of-way of the Georgia & Ficrida Ry,., 
Augusta, Ga. 


Mr. C. W. Raynor, Assoc. M. Am. Soc. C. E., has resigned 
as Chief Engineer of the Coast Bridge Co., Portland, Ore., to 
enter private practice as Consulting Engineer, specializing 
in hard surface road and bridge construction, with offices in 
the Spalding Bldg., Portland. 


Pitts- 
Penn., has 
with head- 
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Mr. W. D. Scott, General Superintendent of the «¢ 
Northern Ry.. Seattle, Wash., has been appointed Ge) 
Superintendent of the Spokane, Portland & Seattle and « 
gon Trunk Rys., with headquarters at Portland, Ore, 
ceeding Mr. J. Russell, resigned. 


Messrs. H. F. J. Porter, M. Am. Soc. M. E., and A. L 
Himmelwright, M. Am. Soc. C. E., announce their asso, 
tion for the practice of engineering, specializing in prob}. 
involving the safety to life in buildings, with offices in : 
Masonic Hall Bldg., 23rd St. and Sixth Ave., New York City 


Mr. Arthur C. Toner, Assoc. M. Am. Soc. C. E., wh: 
resignation as Assistant Engin2er of the Baltimore Sewera 
Commission was noted in our issue of Dec. 25, 1913, has by 
appointed Engineer of the Association of American Portla: 
Cement Manufacturers, with offices in Philadelphia, Penn. 


Mr. Thomas C. Atwood, M. Am. Soc. C. E., formerly Divisio; 
Engineer, Department of Gas, Water Supply & Electricity of 
the City of New York, has accepted the position of Cor 
struction Manager of the new reinforced-concrete amphi 
theater for the athletic field of Yale University, New Have). 
Conn. 


._Mr. A. Vernon Orner, Civil and Mining Engineer, recent! 
with the firm of Hess & Bouton, Engineers, Du Bois, Penn. 
has been appointed Chief Engineer and Superintendent of tho 
Panther Run Coal Co., Pardus, Jefferson County, Penn., suc 
ceeding Mr. Henry Redding, who has retired after 11 
service with the company. 


Mr. Benjamin McKee, Jr., recently appointed City Engi- 
neer of Warren, Ohio, has found his predecessor, Mr. B. Cc 
Smith, disinclined to relinquish the office. Mr. Smith holds 
that he cannot be removed, under the civil-service laws, ex- 
cept for cause. It is reported the case wil be taken to the 
State Attorney General for a ruling. 


Mr. Frank E. Pratt, M. Am. Soc. C. E., for the past nine 
years Chief Engineer for Arbuckle Bros. and the Jay St 
Terminal, Brooklyn, N. Y., has opened an office at 150 Nassau 
St., New York City, for the practice of civil engineering and 
architecture, specializing in the design and construction of 
docks, railways, buildings, etc., for industrial plants. 


Mr. Henry C. Allen, M. Am. Soc. C. E., until recently City 
Engineer of Syracuse, N. Y., has opened an office in Syracuse 
as Consulting Engineer. He will also act as Consulting and 
Chief Engineer of the Grade Crossing Commission of 
Syracuse. Mr. Allen was formerly Special Deputy State En- 
gineer on the New York Barge Canal. He had been City 
Engineer of Syracuse since 1907. 


Mr. Charles A. Hoppin, M. Am. Soc. M. E., General Superin- 
tendent of the electric and heating departments of the Peoria 
Gas & Electric Co., has opened an office in Peoria, Ill, as a 
Consulting and Constructing Engineer, making a specialty of 
the construction and operation of steam-electric power 
plants, heating and ventilating systems and mechanical and 
electrical equipment for factories and mines. 


Mr. William E. Copeland, Chief Chemist and Bateriologist 
of the Metropolitan Sewerage Commission, New York City, 
has been appointed Chief Chemist of the Sewerage Commis- 
sion of Milwaukee, Wis., of which Mr. T. Chalkley Hatton, 
M. Am. Soc. C. E., was recently made Chief Engineer. Mr. 
Copeland will go to Milwaukee about Feb. 15. The salary 
of his new position is reported to be $3600 per annum. 


Mr. Charles T. Fisher, recently Assistant Engineer, New 
York State Highway Department, has been promoted to be 
Resident Frgineer in the Second division at Albany, N. Y. 
Mr. Fisher graduated from the Worcester Polytechnic In- 
stitute in civil erfgineering in 1901, and has been with the 
Northern Pacific Ry., the New York State Barge Canal, and 
since 1906, with the New York State Highway Department. 


Mr. M. G. Barnes, M. Am. Soc. C. E., Consulting Engineer, 
member of the Board of Consulting Engineers for the im- 
provement of the New York State canals, announces that he 
has taken into partnership Mr. Walter M. Smith, M. Am. Soc. 
Cc. E., for the past seven years Designing Engineer of the 
Board of Water Supply, New York City. A general engi- 
neering practice will be conducted under the firm name of 
Barnes & Smith. 


years 


Mr. Elmer E. Allbee has resigned as Mechanical Superin- 
tendent of the Safety Car Heating & Lighting Co., New York 
City. Mr. Allbee graduated in civil engineering at the Uni- 
versity of Vermont in 1889, and received the degree of Me- 
chanical Engineer there in 1904. He entered the employ of 
the Safety Car Heating & Lighting Co. in 1890. He was soon 
promoted to be Mechanical Engineer and for the past 11 
years has been Mechanical Superintendent. 


Mr. Timothy E. Byrnes has retired as Vice-President of the 
New York, New Haven & Hartford R.R. and the Boston & 
Maine R.R. He was born in Bellows Falls, Vt., in 185° He 
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studic law at Columbia University and at the University of 
inn. ota, and for several years practiced law in Minne- 
apoli Minn. In 1892 he was appointed Special Counsel of the 
great Northern Ry. Mr. Byrnes was afterward ade Assistant 
to th President of the Northern Pacific Ry., in which ca- 
pacity he remained until 1906, when he was elected Vice- 
presiient of the New York, New Haven & Hartford R.R., un- 
jer bis former Northern Pacific chief, Mr. C. S. Mellen. 


Mr. W. B. Saunders, M. Am. Soc. C. E., recently with the 
field staff of H. M. Byllesby & Co., Chicago, Ill, has opened 
offices in the Plymouth Bldg., Minneapolis, Minn., fur the 
general practice of civil engineering, specializing in hy- 
iraulics and appraisals of public utilities. Mr. Saunders has 
been in engineering work since 1903, and from 1905 to 1909, 
inclusive, he was Assistant Engineer of the United States 
Reclamation Service on several projects in the Northwest 
since 1910 he has been with H. M. Byllesby & Co., engaged in 
making surveys and reports of properties in the West anu 
south. He was also Resident Engineer on the construction 
of the Blue Earth dam and power plant near Mankato, Minn., 
and on the Coon Rapids dam and power plant on the Missis- 
sippi River near Minneapolis. 


Mr. D. C. Hayne has been appointed First Assistant City 
Engineer of Indianapolis, Ind., at a salary of $2000 per an- 
num. Mr. Charles A. Brown has been appointed Second As- 
sistant City Engineer, in charge of sewers, at a salary of 
$1800 per annum. Mr. J. Harry Deane has been reappointed 
Third Assistant Engineer, in charge of streets, at a salary 
of $1800 per annum. Other salaries of engineering assistants 
at Indianapolis are of interest to engineers; there are two 
transitmen at $1200 per annum; two draftsmen at $1200 and 
three at $1020 per annum. Rodmen receive $840 a year and 
the Chief Inspector on construction work $1600. These 
salaries compare very favorably with those of various city 
clerical positions. Indianapolis has the reputation of being 
notable for the low cost of living—due, dovbiuess, to being 
situated in the heart of a great agricultural district. 


Mr. Frederic B. Lincoln, recently Assistant to the Receiver 
of the Pittsburgh, Shawmut & Northern R.R., and former 
Superintendent of Construction for the O’Rourke Enginzering 
Construction Co. on the Grand Central Terminal work, New 
York City, has been appointed General Superintendent of the 
Erie grand division of the Erie R.R., with hcadqua ters at 
New York City. Mr. Lincoln’s railway experience vegan in 
the engineering department of the Erie &.R., in 1887, as a 
rodman. He was subsequently promoted to be a transitman 
and in 1890 to be Assistant Engineer of the Allegheny and 
Susquehanna divisions. Later he was Trainmaster, Agent and 
Division Superintendent. For two years following 1904 he 
was Trainmaster and Division Superintendent of the Dela- 
ware & Hudson R.R., after which he returned to engineering 
work as Superintendent of Construction of the Delaware & 
Kestern R.R. 


Mr. J. M. Davis, whose resignation as General Superin- 
tendent of the Southern Pacific Ry., at San Francisco, Calif., 
was noted in our issue of Dec. 25, 1913, has been appointed 
Assistant General Manager of the Baltimore & Ohio South- 
western and the Cincinnati, Hamilton & Dayton Rys., with 
headquarters at Cincinnati, Ohio. Mr. Davis began railway 
work as a freight brakeman and later served in various 
clerical capacities on railways in the Southwest and Mexicu 
until 1895, when he went to the Great Northern Ry. at Du- 
luth, Minn., as a clerk in the General Manager’s office. He 
was promoted to be Division Superintendent and later served 
in the same capacity on the Erie R.R. at Scranton, Penn. In 
1903 Mr. Davis returned to the Great Northern Ry., where 
he was soon promoted to be Assistant General Superintend- 
ent. He joined the operating department of the Harriman 
lines in 1905 as Assistant General Superintendent at Salt 
Lake City, Utah. 


Mr. James Burke, Superintendent of Roadway, Bridges and 
Buildings of the Erie R.R., at Cleveland, Ohio, has been pro- 
moted to be Superintendent of the Chicago terminal division, 
at Chicago, Ill. Mr. Burke is a native of Oswego, N. Y., and 
began railway work at the age of 17 years with the engi- 
neering corps of the Chicago, Milwaukee & St. Paul Ry., in 
1873. Later he was with the engineering corps of the Chi- 
cago & Northwestern Ry. In 1880 he accepted a position as a 
work-train conductor on the Atchison, Topeka & Santa Fé 
Ry., and in a short time was promoted to be Assistant Road- 
master. For three years, 1883 to 1886, he was Division Road- 
master of the Minneapolis & St. Louis Ry., and for the 12 
years following Division Roadmaster, Superintendent of Con- 
struction and General Roadmaster of the Minneapolis, St. 
Paul & Sault Ste. Marie Ry. He was Division Engineer of 
the Baltimore & Ohio R.R. from 1899 to 1902; since then he 
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has been with the Erie R.R. as Engineer of Maintenance-of- 
way and Superintendent of Roadway, Bridges and Buildings. 

Mr.: William A. Shaw, Civil Engineer, President of the 
American Engineering & Construction Co., of Chicago, II, 
has been appointed a member of the new Public Utilities 
Commission of lllinois. Mr. Shaw was born at Mt. Morris, 
Ill, in 1866; he graduated in civil engineering from Val- 
paraiso University in Indiana in 1891. After graduation he 
was first employed in the City Engineer's office at Rock- 
ford, Ill. Later he was City Engineer of Rogers Park, a 
suburb of Chicago, Ill, which was annexed to the city in 
1893. For a couple of years he was Division Engineer in 
the sewer department of Chicago, leaving the city employ in 
1895 to enter private practice, specializing in municipal work 
In 1898 he returned to the Chicago sewer department where 
for several years he was in charge of much important con- 
struction work, serving a part of the time as Chief of the 
intercepting sewer division. In 1905 he was made Engineer in 
charge of the Chicago water-works, resigning in June, 1907, 
to become President of the American Engineering & Con- 
struction Co., which has had some large sewer contracts for 
Louisville, Ky., Chicago, and other cities. Last summer he 
was appointed a member of the Illinois Rivers and Lakes 
Commission. 


Mr. Joseph Wood, First Vice-President of the Pennsyl]- 
vania R.R. lines west of Pittsburgh and President of the 
Vandalia R.R. and other subsidiary lines, has resigned, ef- 
fective, Feb. 1. Mr. Wood is another of the civil-engineer 
executives of the Pennsylvania R.R. He graduated in civil 
engineering from the Pennsylvania F'olytechnic College in 
1864, and in the autumn of the same year entered engineer- 
ing work as a rodman on the construction of a connecting 
railway at Philadelphia, Penn. He was s0on promoted to 
be Assistant Engineer, and in 1869 was appointed Resident 
engineer of the Northern Central Ry. In May, 1872, he be- 
came Resident Engineer of the Baltimore & EFotomac R.R. 
and Engineer of the Northern Central Ry. In 1878 after 14 
years in civil-engineering work, Mr. Wood accepted a _ posi- 
tion in the mechanical department of the Pennsylvania RR. 
as Assistant to the Superintendent of Motive Power, at Al- 
toona. In 1881 he was made Superintendent of Motive Power 
of the Pennsylvania Co., and six years later he was pro- 
moted to be General Superintendent of Transportation of 
this and subsidiary companies. In March, 1890, Mr. Wood 
became General Manager of the Pennsytvania R.R. lines west 
of Pittsburgh; in 1896, he was elected Fourth Vice-Presi- 
dent, and in 1905 First Vice-President. 


Mr. A. S Zinn, M. Am. Soc. C. E., has resigned as Resident 
Engineer, of the Fourth division of the Panama Canal, and the 
position has been abolished, the dry excavation work having 
been entirely completed. Mr. Zinn was one of the earliest 
American engineers to go to the Isthmus; in the reorganiza- 
tion of the engineering forces in 1907 he was appointed 
Resident Engineer of the Central division under the late 
Lieut.-Col. Gaillard, Division Engineer, and has since been 
continuously in charge of much important work in this most 
troublesome section of the canal. The reduction of the en- 
gineering forces of the Fourth division is the natural con- 
sequence of the decreased steam-shovel work. At the time 
the Central division was abolished, Oct. 10 last, and the 
Fourth division created, it was expected to keep at least 12 
steam shovels busy for an indefinite time on the work of ex- 
cavating at the tops of the Culebra cut slides to lessen the 
weight of the moving material: but a change of plan has 
been made, following the good showing made by the dredges 
at work in the cut, and the relatively slight movement of 
the slides, and all the steam shovels have now been removed 
from west bank and but four are left on the east bank. Mr. 
Z'ny will snend about two months longer on the Isthmus, and 
will ret:.rn to his home in Chicago, IL, in the spring. 


yroannanenan 


OBITUARY 


William D. Marks, M. Am. Inst. E. E., for several years 
Whitney Professor of dynamic engineering at the University 
of Pennsylvania, and a well known consulting engineer, died 
Jan. 6, at the Champlain Valley Hospital, Plattsburg. N. Y. 
He was born in St. Louis, Mo., on Feb. 26, 1849. At the age 
of 21 years he was graduated in civil engineering at Sheffield 
Scientific School, Yale University, where the year following 
he received the degree of Civil Engineer. He was engaged 
in engineering work on various railways, gas-works and 
iron-works until 1876, when he was appointed Instructor in 
mechanical engineering at Lehigh University. The following 
year he went to the University of Pennsylvania as Professor 
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of dynamic engineering. In 1887 he was made Engineer and 
President of the Edison Electric Light Co., of Philadelphia. 
Prot. Marks was an honorary life member of the Franklin 
Institute of Philadelphia and a member of the American 
Philosophical Society. He was the author of several books, 
reports and scientific papers. In recent years he had main- 
tained an office in New York City. 

Am. Soc. M. E., Vice-Presi- 
Heine Safety Boiler Co., St. 


Herman Charles Meinholtz, M. 
dent and Superintendent of the 
Louis, Mo., died at his home in that city, Dec. 24, 1913. «de 
was born in St. Louis in 1863. He attended the public schools 
until 1886, when he was graduated from the Manual Training 
School. For a few months he was an assistant in the labor- 
atory of Washington University, St. Louis, under the late 
Prof. J. B. Johnson, but shortly afterward entered the employ 
of the Heine Safety Boiler Co. draftsman. At the be- 
ginning of Mr. Meinholtz’s connection witn the company it 
was still in its infancy, and he grew up with the business, 
being promoted successively through various positions until 
in 1895 he was made Superintendent. In 1907 he was elected 
Vice-President. It is said of him that, although of a very 
modest and unassuming disposition he made many friends 
and was a keen observer and judge of men. He was honest 
and courageous, and while slow to form decided opinions, 
after having once arrived at a conclusion, he is said to have 
very persistently maintained it, and that his judgment was 
usually justified by the results. Mr. Meinholtz is survived by 
a widow and five children. 
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COMING MEETINGS 


AMERICAN SOCIETY OF ENGINEERING CONTRACTORS. 
Jan. 16. Annuai_ convention _in New York. Secy., J. R. 
Vemlinger, 13 Park Row, New York City. 
KANSAS ENGINEERING SOCIETY 
Jan. 20-21. Annual meeting at 
T. J. Strickler, Topeka, Kan. 
AMERICAN WOOL PRESERVERS'’ 
Jan. 20-22. 
Secy., F. 
Md. 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 
Jan. 21 Annual meeting in New York. 
W. Hunt, 220 W. 57th St.. New York City. 
AMERICAN SOCIETY OF HEATING AND VENTILATING 
ENGINEERS. 
Jan. 21-23. Annual meeting in New York. 
Scott, 29 W. 39th St., New York City. 
INDIANA ENGINEERING ASSOCIATION. 
Jan, 22-24. Annual meeting at Indianapolis, 
Charles Brossmann. 
CANADIAN SOCIETY OF CIVIL ENGINEERS. 
Jan. 27-29. Annual meeting in Montreal, Que. Secy., Prof. 
Cc. H. McLeod, 176 Mansfield St., Montreal, Que. 
ILLINOIS SOCIETY GF ENGINEERS AND SURVEYORS. 
Jan. 28-30. Annual meeting at Peoria, Ill. Secy., E. E. R 
Tratman, 1144 Monadnock Block, Chicago, Tl. 
AMERICAN ELECTRIC RAILWAY ASSOCIATION. 
Jan. 29-31. Midyear meeting in New York. Secy., E. B. 
Burritt, 29 W. 39th St., New York City. 
NATIONAL LIME MANUFACTURERS’ ASSOCIATION. 
Feb. 4-5. Annual meeting at New York. Secy., Fred K. 
Irvine, Chicago, Ill. 
CONNECTICUT SOCIETY OF CIVIL ENGINEERS. 
Feb. 10-11. Annual meeting at Hartford, Conn. 
J. Frederick Jackson, Box 1304, New Haven, Conn. 


OHIO ENGINEERING SOCIETY. 
Feb. 11-14. Annual meeting Ohio. 
D. W. Seitz, Columbus, Ohio. 
NATIONAL CONFERENCB ON CONCRETE ROAD BUILDING. 
Feb. 12-14. Meeting at Chicago, Ill. Secy., J. P. Beck, 72 
W. Adams St., Chicago, IL. 
NORTH DAKOTA SOCIETY OF ENGINEERS. 
Feb. 12-13. Annual convention at Fargo, N. D. Secy., £&. 
F. Chandler, University of North Dakota, Fargo. 
AMERICAN CONCRETE INSTITUTE 
Feb. 16-20. Annual meeting in Chicago, Ml. 
Krauss, Harrison Building, Philadelphia. 
IOWA ENGINEERING SOCIETY. : 
Feb. 18-20. Annual meeting at Council Bluffs, Towa. 
S. M. Woodward, Iowa City, Towa. 
MINNESOTA ENGINEERS’ AND SURVEYORS’ SOCIETY. 
Feb. 24-25. Annual meeting at St. Paul, Minn. President, 
Wm. Danforth, 411 Hackney Building, St. Paul, Minn. 
INDIANA SANITARY AND WATER SUPPLY_ ASSOCIATION. 
Feb. 26-27. Annual meeting at Indianapolis, Ind. Secy., 
Dr. W. F. King, Indianapolis. 


AMERICAN RAILWAY ENGINEERING ASSOCIATION. 
Mar. 17-20 Annual convention at Chicago. Secy., E. H. 
Fritch, 900 S. Michigan Ave., Chicago, Tl. 
Brooklyn Engineers’ Club—<At the annual dinner held at 
the Club, on Dec. 18, Charles S. Doron, A. M. Am. Soc. C. E., 
was awarded the Alfred T. White prize of $50 in gold and a 
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J. Angier, Timber Preservation Co., Baltimore, 
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certificate for the most valuable enginzering paper p) 
before the Club during the past year. His paper wa 
Shore Road Improvement of the Department of 
Brooklyn.” The officers elected for the ensuing yea 
President, Edwin J. Fort, Secretary, Joseph Strach. 
Remsen St., Brooklyn, N. Y. 


Engineers’ Club of St. Louis—The annual dinner w. 
at the City Club on Dec. 17. The election of officers { 
was announced as follows: President, A. P. Gree; 
Secretary, W. W. Horner. 


National Fire Protection Association—A Chicago € 
of this Association was organized on Dec. 15, 1913, 
membership of about 200. The Association comprises 
and associate members who, as associations and indi, 
are interested in the reduction of loss by fire. The Pr: 
is Frank D. Chase, M. Am. Soc. C. E., of Chicago; the ; 
tary-Treasurer is Wm. S. Boyd, 76 W. Monroe St., Chicag 


Engineers Society of Western Pennsylwania—The « 
meeting of the Structural Section was held at the So 
rooms in Pittsburgh on Jan. 6. The subject of the ev. 
“The Strength of Equipment for Handling Loads,” was 
divided as fellows: Hooks, Rings, Chains, Cables, Sh: 
Derricks, Cranes and Travelers. 
Society will be held on Jan. 20. 
will present as his retiring address “The 
tuminous Coal Mining During Four Decades.” 
of the Society 
burgh, Penn. 


V 


The annual meeting of 
President Samuel A. T 
Evolution of 
The Secretary 
is Elmer K. Hiles, 2511 Oliver Bldg. Pitts- 


Western Society of Engineers—The annual meeting an. 
dinner were held at the La Salle Hotel, Chicago, Jan. 7, with 
an exceptionally large attendance. Dr. Edwin H. Lewis, of 
Lewis Institute, acted as toastmaster, and the principal fea- 
ture was an address on “Public Service Corporations anid 
Public Utility Commissions,” by Prof. Mortimer E. Cooley 
Dean of the Department of Engineering at the University of 
Michigan. Addresses were made also by Mr. Reichmann, the 
retiring president, Mr. Lee, the incoming president, and S. E 
Kiser. 

The report of the secretary showed a total membership of 
1248 (781 members, 238 associate members, 153 junior mem- 
bers and 76 of other classes). The number of new members 
was 116, but the net increase in membership was 85. There 
were five losses by death: J. W. Crissey, M. H. Dance, James 
W. Johnson, Oscar Sanne and R. B. Seymour. The “Journal,” 
published monthly (except July and August), aggregated 1026 
pages of reading matter. The report of the treasurer may 
be summarized as folows: 

Receipts (including bank balance $481) 
Expenditures 18,584 
Cash balance, Dec. 31, 1913 see tn Vacnene 946 
Total cash resources (bank balance and investments) .$14,445 

The report of the committee on the award of the Chanuté« 
Mvéal for papers presented to the Society during 1913, made 
the awards as follows: Onward Bates, “Arbitration”; Daniel 
W. Mead, “The Cause of Floods and the Factors that In- 
fluence their Intensity”; W. L. Abbott, “The Northwest Power 
Station of the Commonwealth Edison Co.” 

The officers for 1914 are as follows: President, E. H. 
Lee, Chief Engineer of the Chicago & Western Indiana R.R 
Vice-presidenis, B. E. Grant, Ernest McCullough and G. F 
Gebhardt; Treasurer, C. R. Dart; Secretary, J. H. Warder 
1735 Monadnock Block, Chicago. 


Southern California Association of Members of the Am. 
See. C. E—At a meeting on Jan. 5, at the University Club, 
of Los. Angeles, Calif., the following officers were elected 
for the ensuing year: President, J. B. Lippincott; First vice- 
President, Capt. C. T. Leeds; Second Vice-President, George 
S. Binkley; Treasurer, Chas. H. Lee; Secretary, W. K. Bar- 
nard. W. M. Thomas then presented a paper on the Thomas 
system of reinforced-concrete bridges. 


- -$19,530 


Cleveland Engineering Society—At a luncheon of the So- 
ciety, on Jan. 7, Commissioner W. C. Keough and Secretar) 
E. A. Kline, of the Civil Service Commission, invited the So- 
ciety to cotperate with the Commission in the preparatio: 
of questions and the grading of examinations for city engi- 
neering positions. 


Pacific Northwest Society of Engineers—The officers 
elected. for the ensuing year are as follows: President 
Joseph Jacobs; Secy., Jesse A. Jackson, 312 Central Building 
Seattle, Wash. 


Secretaries of National Technical Societies—A meeting was 
held in New York, on Dec. 13, to discuss the question of 
avoiding conflicting dates in the meetings of national scien 
tific and engineering societies. A temporary committee wa 
appointed to report upon this subject and to confer with « 
similar committee of the Society of Railway Club Secretaries 
A joint meeting of these committees is scheduled for Jan. 10 
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The January number of The Journal of the American 
Society of Mechanical Engineers appears with an en- 
larged page (standard 9x12-in.) and with an enlarged 
scope and a new arrangement of contents. The reading 
pages are in four sections. The first and fourth sections 
are devoted to relatively minor affairs of the Society and 
to the Engineering Societies Library. The second sec- 
tion contains papers, discussions and reports of meetings 
of the Society. The third section is a “Foreign Review 
and Review of Proceedings of Engineering Societies.” 
Different styles of paging facilitate the separate binding 
of the sections or the rejection of one or more sections. 
The annual Transactions will be discontinued, unless 
there is a sufficient demand for a special edition in the 
old 6x9-in. page form. Papers to be presented will be 
abstracted in the Journal in advance of presentation be- 
fore the Society and will be furnished in full, separately, 
on receipt of special reque't. 


CORRESPONDENCE 


Title-Page Dates 


Sir—We have read with much interest the editorial in the 
Engineering Literature section of “Engineering News,” of 
Dec. 18, 1913, under the caption of “Title-Page Dates.” 

To eliminate the date from the title page after the orig- 
inal printing would be, in our opinion, detrimental to pub- 
lisher, purchaser and reader, since the latter, we believe, 
would view with suspicion a book without such a date. It 
has been our custom for many years to continue the original 
edition number on the title pages of our publications until 
a book has been thoroughly revised or rewritten, thus mak- 
ing it practically a new book, and then to change such edi- 
tion number and begin again with “First Thousand,” or, 
with “Total Issue, Thousand.” This plan has always 
proved satisfactory. 

To print on a title page the date of the publication of the 
first edition would be superfluous, since we believe that buy- 
ers and readers of technical books are sufficiently experi- 
enced to look at the copyright date to ascertain the original 
date of issue. 


anennennn 





WM. H. WILEY, 
President John Wiley & Sons, Inc. 
New York City, Dec. 24, 1913. 
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Plate-Girder Design 


Reviewed by A. W. CARPENTER* 


Fyevennes cnennegsanenenensed 


DESIGN OF PLATE GIRDERS—By Lewis E. Moore, Assoc. M. 
Am. Soc. C. E.; Associate Professor of Structural Engi- 
neering, Massachusetts Institute of Technology. New 
York and London: McGraw-Hill Book Co., Inc. Cloth; 
6x9 in.; pp. viii + 285; 82 text illustrations. $3, net. 

This book treats of the theory of design of plate girders 
as applied to American practice, illustrates the practice by 
examples of specifications and designs and presents tables for 
facilitating the work. The object of the author appears to 
have been to cover certain features of design which are 
either not considered or not satisfactorily discussed in other 
books on the subject, mainly for the use of students, but 
with additional material to make it appeal to practitioners as 
well. 

The book is made up of seven chapters of text, one each 
on Stresses, Rivets, Theory of Plate Girders, Design of a 
Through Plate Girder, Deck Plate Girder Design, Box Gird- 
ers, and Shop Hints for Structural Draftsmen, occupying 183 
pages in all; a complete reprint of the New York, New 
Haven and Hartford R.R. Co.’s General Specifications for 
Steel Railroad Bridges of 1912, filling 18 pages; and 62 pages 
of tabulated values, diagrams and standards for use in con 
nection with plate girder design. 

The subject of stresses is treated very briefly, but perhaps 
sufficiently, the author sensibly stating that so much has 
been written on this subject that he held it to “the irreducible 
minimum.” 

The author states that he has treated the subject of 
rivets somewhat more at length and in a different manner 
from the usual; the reviewer would say that the brief 
chapter of 8 pages presents very little difference from the 
usual in text books. There is a good general description of 
the function of rivets and their formation, so far as power- 
driven rivets are concerned, but it cannot be commended in 
giving the impression that all rivets completely fill their 
holes, as rivets driven by pneumatic hammers or mauls fre- 
quently fail grievously in this respect. A brief mention is 
made of the existence of frictional resistance of riveted sur- 
faces. The usual theory of rivets based on their action as 
tight-fitting pins is set forth. In referring to the sizes of 
rivets used in structural work only % in. ones are mentioned, 
which seems hardly satisfactory. The reviewer decidedly ob- 
jects to the author’s suggestion that boiler designers’ riveted 
joints are more efficient than those of structural engineers. 

Under “Theory of Plate Girders” the so called “approxi- 
mate” and “exact” methods of’ designing girder flanges are 
described very fully. The author attempts to prove the 
closeness of the two methods by assuming that the usual 
radius of gyration is nearly equal to half the effective depth 
and the total area of the girder nearly equal to double the 
area of one flange. These are very loose assumptions—for 
the deck girder illustrated in a following chapter the ratios 
are about 0.86 and 1.36 respectively, (varying according to 
assumptions as to gross or net section) which are not close 
approximations. The reason why the two methods approxi- 
mate the same results would be better explained in showing 
that the differences, while considerable, are opposite and about 
balance each other. The author is to be congratulated, how- 
ever, on pointing out the limitations of the approximate 
method and the forms of girder sections to which the exact 
method should be applied. 

In treating of the proper distribution of flange area be- 
tween angles and cover plates the author repeatedly states 
that the angles should be about one-half the area of the 
total, but gives nothing convincing in support of this state- 
ment. He mentions having knowledge of a case of a girder 
with wide flange plates and small angles which “failed under 
loads which it should have supported without difficulty had 
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it acted in accordance. with the common theory.” The author 
will confer a benefit upon structural designers if he will 
publish the details of this case, as cases of failure in service 
of even the most poorly designed and overloaded plate gird- 
ers, except from lack of bracing, are rare. 

The exact formula for shear is compared with the ap- 
proximate one to show that the latter is nearly correct 
and safe. In an example the results by the two methods are 
compared by applying the exact shear to the gross section 
and the other to the net, which is manifestly misleading. 
Many cases tested by the reviewer show that the exact 
method always gives a greater maximum intensity of shear 
than the approximate one of dividing the total maximum 
vertical shearing stress by the area of the web, and in cases 
of certain cross-sections, generally in shallow girders with 
deep flanges, the excess by the exact method is very great— 
sometimes as much as 25%. 

Considerable space is given to the factors of stiffness and 
deflection. The reviewer considers the importance of stiff- 
ness in free-ended beams for carrying highway or rail- 
way loads generally over-estimated and that the author over- 
estimates it for such cases; in cases of beams with restrain- 
ing end connections to suspenders or columns, the case is one 
of secondary stresses and more important, especially for the 
suspenders: or columns. About all the stiffener formulas 
ever proposed are shown and demonstrated—a waste of 
effort, in the opinion of the reviewer. A set of simple 
formulas giving the maximum depth of certain beams 
required for a limiting ratio of deflection to span length, 
in terms of the length, maximum fiber stress and modulus 
of elasticity, are new and should be useful within the 
limits of their applicability. They would be further sim- 
plified if the usual values for fiber stress and modulus were 
substituted for the symbols. They do not apply to beams 
with variable moment of inertia and do not take account of 
deflection due to shear, so that their application to built 
girders with cover plates must be only roughly approximate. 
The demonstration throws some instructive light on the re- 
lation of deflection to position of loads while maintaining 
a fixed maximum fiber stress. If the deflection of railroad 
and highway girders were limited by specifying a ratio of 
deflection to span length instead of one of depth to span 
length, it would be more rational. 

The chapter on “Design of a Through Plate Girder” shows 
the detail drawing for a 45-ft. railroad through plate-girder 
span with floor beam and stringer floor, on a lithographed 
plate and describes the steps in the design in detail. It seems 
unfortunate that there is no discussion of the factors deter- 
mining the girder spacing and the number of panels. An 
even number of panels is shown, which is generally very un- 
economical with short girder spans. There is much for the 
experienced designer to criticize in this chapter, in the rea- 
sons given for many points of practice, in the choice of some 
details and in the treatment of others; and there are a num- 
ber of discrepancies between the text and the specifications or 
the illustrative drawing. The treatment of economic depth is 
unnecessarily vague. The girder web splice appears to be 
overlooked in the text. In many points, however, the de- 
sign is quite clearly explained and in accordance with good 
modern practice. 

The chapter on Deck Plate Girder Design covers the de- 
sign of a 70-ft. railroad deck girder span for timber deck, 
using the New Haven specifications, and is accompanied by 
one lithographic reproduction of a drawing showing the de- 
tailed design to a very small scale. It is open to the same 
line of criticism as the chapter on the Through Girder. There 
is a great deal of fussiness about the end stiffeners and an 
error in taking the working bearing stress at 16,000 Ib. in- 
stead of 24,000 lb. which results in some absurdly heavy de- 
tails. 

One criticism of common practice in girder design made 
by the author appears to be commendable; it is on the com- 
mon requirement for flange plates to be of equal thickness or 
to diminish in thickness from the flange angles outward. 
The author points out that there is no sufficient reason for 
this and that it is more economical to use a thinner flange 


ylate next to the angles on account of the common require- 


ment that this plate be made the full length of the girder 
and because splicing of the first plate is facilitated by having 
the overlying plate of equal or greater thickness. A point 
which the author does not bring out in this connection is 
that the thickness of flange plates should be governed by 
their unspliced lengths and that the %-in minimum is not 
a sufficient thickness for all lengths of plates to avoid 
kinking in the shop handling. 

The chapter on “Box Girders” applies mostly to archi- 
tectural practice and illustrates the design of a three-webbed 
box girder. The chapter is attributed by the author to Prof. 
W. H. Lawrence of the Massachusetts Institute of Technology. 


It very clearly explains the exact method of prop. 
the flanges and web and spacing the flange rivets, 
diaphragms and stiffeners, but does not include « 
nections and bearings. While Prof. Moore states in 
of the volume that the angles should form about on: 
the flange section (which statement has already be. 
cized by the reviewer), Prof. Lawrence designs 
girder with flanges of which the angles form onl, 
27%. The computations for moment of inertia of gr 
net sections are excellently tabulated for practical , 
the comparative computations of flange stresses fo 
various assumptions as to gross and net flange secti: 
illuminating. 

The chapter on “Shop Hints for Structural Draftsn 
by J. C. Moses, Engineer of Construction of the Boston 
Works, and is to be commended to all structural de: 
and draftsmen. It refers to the elements of temp): and 
pattern making, shop work, shipping and erection. thet 
should influence or govern the designer and the shop d : 


lrafts- 
man in order to obtain the most satisfactory and econ: mical 


results. 

The specifications of the New Haven R.R. (W. H. Moore 
Engineer of Bridges), which are reprinted in the book, appea; 
to be based upon and largely identical with those o: the 
American Railway Engineering Association. The form 4; 
clearance diagram shown for use in the United States is ox. 
ceptional and worthy of comment. It provides for 7 ft. ¢ j; 
lateral clearance from the center line of tangent track bas 
tween points 3 ft. 9 in. and 17 ft. 6 in. above the top of rai) 
the exceptional feature being the square inset of 1 ft. 4§ jn 
at the 3-ft. 9-in. point. This diagram presents a great 4d- 
vantage over the usual form in connection with the design 
of girders between tracks, permitting such girders without 
spreading the tracks in many cases where they could not | 
used if the diagrams were, as usual, cut off on a sloping lin: 
in the lower corner. 

The tables seem to cover everything that is needed to 
enable the designer to properly proportion the principal parts 
of plate girders without the use of handbooks and with « 
minimum of computation in case the exact method is fo)- 
lowed. They show, for the range of sections ordinarily em. 
ployed, the areas of web plates; the equivalent web areas fo: 
flange section (both one-eighth and one-twelfth); the gross 
and net areas of angles, with weights; moments of inertia 
of webs, of double angles spaced at various distances, with 
percentages for net sections, of pairs of flange plates 10 in 
wide spaced variously; stiffener diagrams; rivet shearing and 
bearing values; nominal overruns on angle legs; rivet stand- 
ards for heads, clearances in driving and pitch; and multipli- 
cation tables for rivet spacing. These tables are worthy of 
separate publication, in which form they would be most 
useful in practice. 

In general the reviewer finds that this book recognizes 
much of the most modern thought and practice on its subject 
and contains much of value to both student and practitioner 
he considers the treatment of theory and of methods of 
practice as frequently unsatisfactory and inaccurate, and that 
there are too few examples of design for the scope of the sub- 
ject, especially as regards details. There are also a number 
of minor inconsistencies and errors, some of which have been 
pointed out. 
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ECONOMICS OF BUSINESS—By Norris A. Brisco, author of 
“The Econgmic Policy of Robert Walpole”; Departmental 
Editor for Canada “Book of Knowledge”; Department of 
Political Science, College of the City of New York. New 
tern: The Macmillan Co. Cloth; 5x8 in.; pp. xiv + 390 


Efficiency in anything is absolutely dependent upon know!l- 
edge of the thing, and knowledge begins with definitions 
Mr. Brisco, in his book on business, defines the various types 
of business organizations and the duties of the several ‘offi- 
cials who manage the affairs of each type. In Chapter IV 
certain principles of management are laid down which take 
into account the psychological aspect of labor. This aspect 
is most important and is not at all obscure or theoretical. In 
fact, industrial psychology might be renamed with as great 
truth and greater clarity, “common sense.” 

In a book of this character, which tries to cover every- 
thing in its field, little errors are bound to creep in. On 
page 69 a statement is made to the effect that “no corpora 
tion can be adjudged a voluntary bankrupt.” Mr. Brisco’s 
book is dated 1913, and the law which it quotes was amende:! 
on June 25, 1910, to allow all corporations, with the exceptio: 
of municipal, railroad, insurance and banking corporations 
to file voluntary petitions in bankruptcy. 

The book, as before stated, is very comprehensive an: 
such inaccuracies as the above are easily accounted for, but 
there is one other criticism which we are constrained t 
make. The following legend reproduced from p, 115 has 2 
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ring to ambitious youth, but to the ears of experience 


its e is hollow: “Many large corporations are under the 
gui ce of men under thirty, who a few years previous 
star’ d in humble position.” 


per stress is laid upon the necessity for an adequate 
systn of cost accounting. This is followed by chapters on 
buy og, selling, advertising, etc. The book should be valu- 
able ‘o those wishing to have at hand a treatise on general 
busi: ess principles and its plain, nontechnical language makes 
it especially adapted to the classroom. 
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Shop and Factory Management 
Reviewed by ROSSITER R. POTTER* 


PRINCIPLES OF INDUSTRIAL ORGANIZATION—By Dexter 
Ss. Kimball, M. Am. M. E., Professor of Machine De- 
sign and Construction; Sibley College, Cornell University; 
author, with John H. Barr, of “Elements of Machine De- 
sign,” “Industrial Education,” etc. New York and Lon- 
don; McGraw-Hill Book Co. Cloth; 6x9 in.; pp. xiv + 
272; 19 plates and text figures. $2.50 net. 


Prof. Kimball’s contribution to the literature of scientific 
management, so called, is based on a course of lectures which 
he has been giving for a number of years to the senior class 
in mechanical engineering at Cornell University. He explains 
in the preface that the book is an endeavor to set before 
young men entering the industrial field the salient facts re- 
garding the most important modern movements in this field 
and to explain the origin and growth of the important fea- 
tures of industrial organization. 

The first four chapters are chie.iy historical, treating of 
the development of the factory system from the period when 
skilled artisans owned their own equipment and sold their 
own product, and on through the industrial revolution of 
1770-80 inaugurated by the invention of the spinning jenny, 
and other textile machinery and by the development of James 
Watt’s steam engine. Prof. Kimball analyzes the character 
of these inventions and arrives at the conclusion that the 
fundamental principles involved are (1) the transfer of skill 
and (2) the transfer of thought or intelligence. 

Through the transfer of skill, the accuracy of the work 
is made to depend not upon the skill of the Operator but 
upon the accuracy of the apparatus. Through the transfer 
of thought, the machine or apparatus is so made that the un- 
skilled operator can turn out work which, without the ma- 
chine, would require a much higher degree Of intelligence 
as well as skill. The author cites the modern automatic 
serew machine as an example of the complete transfer of 
skill and thought. He states that these principles, transfer 
of skill and transfer of thought, lie at the bottom of mod- 
ern industrial methods. 

The effects of the industrial revolution upon the worker 
and upon the industry in general are discussed in the third 
chapter. By the new conditions, the worker was separated 
from the tools of industry, and with the invention of new 
machinery the textile workers of England, for example, were 
at first degraded since their work could then be done by un- 
skilled and therefore poorly paid operatives. The field of 
labor, however, was extended in that many unskilled people 
were enabled to take an important part in the industrial 
field. Thus while the new methods may degrade certain 
classes of labor they may also elevate others. At the same 
time a new field for the skilled mechanic is opened in the 
making of tools used by relatively unskilled workers. The 
general effect on industry itself is, of course, to increase pro- 
duction and decrease cost. The author next takes up the correc- 
tive influences, such as factory welfare work, industrial legis- 
lation, industrial education, etc., looking to the reform of the 
undesirable conditions which have accompanied the industrial 
revolution. 

Modern industrial tendencies are classified under the head- 
ings of aggregation or increase in size, specialization, stand- 
ardization and interchangeability, division of labor and 
division of mental labor. The various forms of industrial 
ownership, such as partnerships, corporations, etc., are next 
explained. 

Then comes the true “scientific-management” part of the 
book, beginning with a discussion of the general features of 
industrial administration. It has come to be the accepted 
order of things that every writer on scientific management 
must present his list of “principles.” Prof. Kimball bows to 
the law of custom apparently and presents a very modest 
list of only six principles which “underlie the economic pro- 
duction of manufactured goods.” These principles are: (1) 
Division of labor, including separation of mental and manual 
labor; (2) and (3) Transfer of skill and transfer of thought; 
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(4) Reduction of unit cost by mass production; (5) Coirdina- 
tion of the work of men and departments; (6) Systematic use 
of recorded experience. The remainder of this chapter takes 
up line and staff organization, administrative charts, interpre- 
tation of reports, shop conferences and committees, and de- 
partmental system. 

A chapter on planning departments is chiefly a summary 
and review of portions of F. W. Taylor's classic paper on 
“Shop Management.” Two following chapters give an ex- 
cellent review of the principles and methods of cost keep- 
ing, analyze depreciation and review’ the methods of making 
practical allowance for depreciation in bookkeeping. 

Under Compensation of Labor the author explains and 
discusses the day-work and piece-work systems, the Halsey 
premium plan and the Rowan modification thereof, the Taylor 
differential piece rate, Gantt’s bonus plan, and the Emerson 
efficiency plan. Under Prof. Kimball's analysis and compari- 
son, the Emerson plan seems to make the best showing, al- 
though the author is careful not to commit himself positively 
on this point. Chapter XII treats briefly the purchase, stor- 
ing and inspection of materials and Chapter XIII, the loca- 
tion, arrangement and construction of industrial plants. 

The final chapter is a résumé and analysis of theories of 
management. The author explains that “scientific manage- 
ment” is simply the application of the scientific method to the 
problems of industrial organization. He states that “scientific 
management, so called, is not a code of rules as much as 
it is an attitude of mind that aims to replace, ‘I think’ with 
‘I know.’” In this chapter the “principles governing human 
relations” are added to the six already given as underlying 
economic manufacture, and the author remarks that personal- 
ity has been ind will remain the great moving force in 
human affairs. He adds, however, that personality alone is 
no longer sufficient when called upon to compete with prr- 
sonality backed by classified knowledge. 

Prof. Kimball compares the modern “scientific-manage- 
ment” movement with the industrial revolution of 1770. In 
his final summing up of the situation, he states that while 
it seems reasonable that the employer should use such scien- 
tific data as may be available for increasing production, on 
the other hand, it must be recognized that the employer can 
no longer introduce any or all methods into his shop at will. 
Finally he advances the opinion that the great problem at 
present is not more economical production but economic and 
equitable distribution of the fruits of labor. 

Others besides “young men entering the industrial field” 
will read this book with interest and profit. The old-school 
manager who wishes to get a birdseye view of “scientific- 
management” methods can find no better book. It is true 
that anyone wishing thoroughly to study any branch of tie 
subject must refer to works which go into further detail, but 
on the other hand, no matter how familiar one may be with 
all the details, he will derive benefit from Prof. Kimball's 
clear and intelligent review and analysis. 
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Another Biography of Robert 
Fulton 


ROBERT FULTON, ENGINEER AND ARTIST; HIS LIFE 
AND WORKS—By H. W. Dickinson, Assoc. M. I. Mech. 
E., Assistant Keeper, The Science Museum, South Ken- 
sington. New York: John Lane Co. London: John 
Lane, The Bodley Head. Cloth; 6x9 in.; pp. xiv + 333; 
numerous plates. $3, net. 


The author, seemingiy, is an enthusiastic and painstaking 
antiquarian and he has given us the evidences of Fulton's 
greatness without lavish fulsomeness or harsh condemnation 
Some 80 or 90 per cent. of the text must be letters from 
Fulton or letters about him, some of which have not been 
given this prominence before, even if they were available 
The 10 or 20 per cent. of the text which is in the words of 
the author is just enough to orient each document histori- 
cally and establish its contribution to Fulton’s life story. 
This book probably will please more people than any pre- 
vious biography of this early engineer for it gives the evi- 
dence of his actions and leaves each reader to interpret his 
motives. 

If there is any one thing which stands out from a careful 
reading of these letters, it is that when Fulton jumped from 
painting into engineering he did not exhibit the technical 
knowledge which comes only after years of study and ex- 
perience. But the inevitable crudities, fallacies and ignorance 
with which a stranger approached engineering very evidently 
disappear as the years advance. These letters show, too, that 
Fulton, like all able engineers then and since, secured greater 
commercial advance by combining all available knowledre 
of an art than by striving for complete and brilliant original- 
ity. These pages seem to disclose an engineer more than an 
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“inventor,” though Fulton possessed no little practical ori- 
ginality as his development of the art of naval torpedo at- 
tack shows. 

Fulton has variously been accused of wantonly pilfering 
the ideas of others, finding in the end somehow that acme 
of success which was denied them. The letters of his con- 
temporaries here given seem to show that many of the 
means he employed were known to have been prior piece- 
meal contributions available to all. Indeed on reading his 
patent for a steamboat, here given in full as found in the 
Boulton and Watt papers, it is obviously a patent for his 
method of designing an operative craft—his scheme of pro- 
portioning wheels to hull and engine to wheels, etc. This 
was a use of data derived largely by others but was neverthe- 
less a great technical advance and a step which was then re- 
garded essentially as invention, no matter how it would be 
held today when logical procedure in design is the rule rather 
than the exception. 


i 
A Handbook New in Form and 


Substance 
Reviewed by RICHARD A. SMART* 


HANDBOOK FOR MACHINE DESIGNERS AND DRAFTS- 
MEN—By Frederick A. Halsey, M. Am. Soc. M. E., Edi- 
tor Emeritus of “The American Mactinist’; author of 
“Slide Valve Gears,” “The Use of the Slide Rule,” “Worm 
and Spiral Gearing,” “The Metric Fallacy,” ete. New 
York and London: McGraw-Hill Book Cco., Ine. Cloth; 


8x11 in.; pp. ix + 494; 700 line drawings. $5 (21 shillings), 
net. 


The reviewer confesses to a weakness for the acquisition 
of engineering data, especially in handbook form, which is 
of a piece with the leaning of the youthful reader toward 
books full of conversation and pictures. And when it is of- 
fered in a form which is at once new in conception, pleasing 
to the eye and well adapted to daily use, the attraction is 
irresistible. 

Mr. Halsey’s new handbook answers this description well. 
Machine designers and draftsmen have been under the neces- 
sity of gathering their data for themselves from the tech- 
nical periodicals, the transactions of the engineering societies 
and the numerous and excellent treatises on machine design, 
with occasional reference to the existing handbooks of gen- 
eral engineering information They can now have at hand 
for the first time a compilation of data designed for their 
particular use and taken largely from that mine of informa- 
tion, the files of the “American Machinist.” The author says 
in his Preface that his “heart has often ached at the manner 
in which contributions to technical journals of permanent 
value and usefulness form a procession to the limbo of for- 
gotten things and benefit none but those under whose eye 
they happen to fall at the date of publication. This volume 
is primarily an effort to rescue from the oblivion of the out 
of print such contributions as are of direct use in the design 
of machinery. 

It is not, therefore, his intention to present his work in 
the form of a treatise on machine design, but rather as a 
reference-data book, designed to supply the specific needs 
of the designer of machinery in his daily practice. 

The author is eminently well fitted to undertake the prep- 
aration of such a work, having devoted the best years of his 
life to the subject, both as a designer and as the editor of 
the leading periodical devoted to this branch of engineering 
and having access to a body of information which is not 
equaled elsewhere. 

It may be questioned whether the word “Handbook” has 
been well chosen as descriptive of a book measuring 9x11\% 
in. The English use of the word has reserved it for those 
compact volumes which ar> issued in so called pocket size, 
although these latter often exceed in thickness the dimen- 
sions of the average pocket. However, its use in this in- 
stance is sanctioned by German practice which does not limit 
the use of the word to books of any special size. The pub- 
lishers rightly claim that as the book is for desk use, they 
are justified in departing from the usual practice of present- 
ing volumes of engineering data in pocket size and have laid 
out the book in a practical and convenient size for such 
use and in clear, readable type. The charts, diagrams and 
tables, of which there are several hundred, are given room 
enough to be easily read. In fact, while none of the charts 
are folded, they are of a size suitable to be actually worked 
upon in making interpolations and the like. In its mechan- 
ical construction, the book is in every way worthy of the 
comprehensive and original character of Mr. Halsey’s text. 

It is announced by the publishers that it is the intention 
to keep the book continuously up to date by dropping out the 
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old material as it becomes obsolete and adding 5s 
material as may appear from time to time in the 

the “American Machinist.” This is an excellent plan 
to be hoped that provision will also be made for 

in future editions such new material as may appear o 
in other publications. 

After a preliminary section dealing in a general w 
the mechanical principles of design, in which the 
brings out in a clear and pointed manner some of th 
neglected principles of the design of machine parts 
ated by Prof. John E. Sweet, the subject of plain or 
bearings is taken up. This sections deals principal! 
journal bearings with sliding friction, the characterist 
relations of speed, pressure and temperature for suc! 
ings. The author presents the best and latest info: 
available on these subjects and devotes a generous ; 
of space to the tables, diagrams and illustrations whi: 
plement his brief but entirely adequate discussion 
sources of information are given in every case for the }b 
of those who wish to refer to the original presentatio: 
invaluable feature of the book, which will appeal st: hy 
to practical designers, is the constant reference to the stand. 
ard practice of the larger industrial establishments, such -; 
the Westinghouse, General Electric and Baldwin compi: 


This section also discusses thrust bearings and the use of the 
Schiele curve. 

Other sections give all the important formulas and desig; 
data for such things as ball and roller bearings, shafts ani 
keys, belts, pulleys and flywheels, gears, rope and chain 
drives, brakes, friction clutches, cams, springs, bolts, nuts 
and screws, pipe and pipe joints, ete. Among the speciall 
notable features of these sections are certain commercial re- 
searches in work of roller bearings, certain special designs 
of large flywheels, studies of Karl Mayer on regulating effect 
of flywheels, some graphical methods of determining strength 
and dimensions of gear teeth, Goss’ experiments with fric- 
tion-gear materials, formulas and tables for dimensions and 
capacities of expanding ring and cone clutches, schemes for 
layout of cams, a rational method of spring design, Baldwin 
taper bolts, Kingley’s experiments on screw friction, etc., et: 

The section devoted to hydraulics and hydraulic machinery 
is prefaced by a brief consideration of the theory of the flow 
of water, but treats the subject largely from the viewpoint 
of the practicing designe>. Attention is given to the design 
and use of hydraulic fittings and packing. Pipe and Pipe 
Joints is the title of a section which contains an abstract of 
the National Tube Co.’s experiments on the bursting and 
collapsing strength of pipes, tables of the dimensions and 
strength of pipe and fittings, with a discussion of pipe joints 
for special service and systems of pipe marking. 

An excellent section is that devoted to Press and Running 
Fits. The author presents in tabular and graphic form the 


. tolerances and allowances recommended and used by the 


British Engineering Standards Committee, the Lane & Bodley 
Co., the General Electric, the Westinghouse, the Brown & 
Sharpe Co., and the C. W. Hunt Co. An interesting diagram 
shows the stresses in steel and cast-iron hubs when pressed 
and shrunk on steel shafts. 

The section on Balancing Machine Parts takes up the 
balancing of rotating and reciprocating parts and is followed 
by Miscellaneous Mechanisms, Constructions and Data, a sec- 
tion containng information relative to a large number of 
pertinent but unrelated subjects. 

The space accorded to the Performance and Power Re- 
quirements of*Tools exceeds that given to any other one sub- 
ject. This section will be found invaluable, not only to de- 
signers, but to all machine-too' users. The amount of in- 
formation presented in compact form on the power consump- 
tion of machine tools of every description, best feeds and 
speeds, motor sizes and tool forms is not equaled elsewhere. 

Cast Iron, Steel and Alloys are treated in three sections. 
The first opens with a brief statement relative to the chem- 
istry of cast iron, followed by typical and suggested analyses 
for use under a great variety of conditions. Over four 
hundred different analyses are given. The composition and 
physical properties of steel, representing the most approved 
practice applying to some fifty different uses, the carbon con- 
tent in carbon-steel tools, the Navy specification for stee! 
forgings and castings, and a large number of specifications 
adopted by the Standards Committee of the Society of Avto- 
mobile Engineers are quoted in the section on steel. 

The sections on Steam Boilers, the Steam Engine, the Gas 
Engine and Compressed Air are not offered as complete 
treatises on these subjects, but are intended to supply th: 
most important data required by the designer. Much of th: 
material is necessarily not new, but each section contains 
some new and interesting matter. 

Other sections treat briefly of Mechanics, Heat, Strength 
of Machine Parts, Weights of Materials and Weights .an:! 
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Measu’ °S- The final section contains a very complete set 
“ m: matical tables of use to the designer. 

” So ttle can be found to criticize in this work that the 
would be tempted to make his commendation un- 
quali! were it not for the fact that the publishers have 
parti irly invited suggestions and corrections. The re- 
views believes that some rearrangement of sections would 
be for nd more logical and convenient. Some material ap- 
pearin.. in certain sections could to advantage be transferred 
to other sections, in order that it could be more readily 
found. For example, a more suitable place should be found 
jor a paragraph on the properties of india rubber than under 
the heading of Strength of Machine Parts. 

The section heading Plain or Sliding Bearings is apt to 
be misleading in that it refers almost entirely to bearings 
having rotary motion whereas common practice makes use 
of the term sliding bearings when referring to those involv- 
ring rectilinear motion only. The justification for its use in 
this case is evidently that it refers to bearings having slid- 
ing, as distinguished from rolling, contact. 

It would greatly facilitate cross reference if page numbers 
were added to paragraph headings, some of which are given 
for cross references that do not appear in the index except 
in modified wording. For example, on page 58 are the words 
“See Arms of Spur Gears.” There being no such heading to 
attract the eye in the section on Spur Gears, one must turn 
to the index to find “Gears, Spur, chart for arms of, 98.” 

The book is comparatively free from typographical errors 
and is provided with a good working index. 


% 
Graphics and Structural Design 
Reviewed by R. FLEMING* 


GRAPHICS AND STRUCTURAL DESIGN—By H. D. Hess, M. 
Am. Soc. M. E., Professor of Machine Design, Sibley Col- 
lege, Cornell University; formerly Designer and Com- 
puter for the Mechanical Department of the Pencoyd 
Iron Works and the American Bridge Co. New York: 
John Wiley & Sons, Inc. London: Chapman & Hall, Ltd. 
Cloth; 6x9 in.; pp. viii + 426; 429 text figures. $3 (12% 
shillings), net. 
in the preface the author states that the text is intended 


for his classes in general engineering design and also that 
the problems chosen for discussion are those on the border 
line between civil and mechanical engineering. As a text- 
book, unless supplemented by others, it is inadequate for the 
equipment of an engineering student in either graphics or 
structural design. Treating of subjects so varied as conveyor 
girders, reinforced concrete, and chimneys, the space given 
to each must necessarily be so limited as to curtail its use- 
fulness as a book of reference. 

Chapter I on Materials is largely taken from handbooks; 
Chapter II on Graphics, III on Stresses in Structures, and IV 
on Algebraic Determination of Stresses should be enlarged 
to cover a wider range of examples. Succeeding chapters are 
on Influence Diagrams, Tension Pieces, Compression Pieces 
and Beams, Columns and Girders for Conveyors. The reader 
will be disappointed to find Chapter IX, on Trusses, Bents and 
Towers, to be but eight pages treating only of bents for 
carrying overhead pipes about yards, and towers for trans- 
mission lines. 

Chapter X, of some twenty pages, is given to the Design 
of a Steel Mill Building. This is a subject in which the re- 
viewer is especially interested and will be examined in detail. 
In the first place the student will look in vain for the Figs. 
152 to 158 to which references are made in the text. In the 
design of compression pieces the author at times deducts rivet 
holes and uses net section. Just why he does this, and where 
he draws the line between using the net and the gross section, 
is not stated. An unfamiliar formula is given here and ~«'se- 
where in the book for the normal wind pressure on a roof. 
While the resulting normal pressures are close to those ob- 
tained by the well known Hutton formula the reviewer pre- 
fers Duchemin’'s formula because it gives results more nearly 
in accord with the most careful experiments. 

The author, in his calculations for roof trusses, uses an 
equivalent load of 40 lb. per square of horizontal projection 
rather than a separate determination of truss stresses for 
dead, snow and live loads. In his specifications (Chapter 
XXI) he quotes C. C. Schneider as indorsing this practice. A 
reference to Schneider’s “Specifications for Structural Work 
of Buildings” will show that Mr. Schneider uses the square 
foot of exposed surface and not the square foot of horizontal 
projection. 

It is noted that a horizontal wind pressure of 20 Ib. per 
sq.ft. is called for in the author's specifications whi'e without 
any explanation 15 lb. per sq.ft. is used in designing columns. 


revie’ 





_ *Designing Engineer, American Bridge Co., 30 Church S8t., 
New York City. 
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The author assumes the inside angles of the column to 
transfer the crane load to the full section of the column. 
A better practice is to have these angles carry the crane 
load direct to the base. This often necessitates the addition 
of a cover plate or channel. 

A number of clerical errors and inconsistencies are found 
throughout the chapter: Page 125, 2.65 sq.in. should be 12.65 
sq.in.; 5.83 sq.in. should be 15.83 sq.in.; for tne area 7.00 sq.in 
on page 125, 7.3 sq.in. is used on page 126; the addition sign 
(+8) is given in formula for value M on page 126 when the 
division sign (+8) is intended; the area of the column sec- 
tion on page 127 is 13.36 sq.in., while at the middle of page 
128 an area of 16.00 sq.in. is used for apparently the same 
section 

The opening paragraph of the next chapter, on the Design 
of a Railway Girder, closes with “all rivets will be % in. in 
diameter and rivet holes will be reamed to 1 in. in diameter.” 
In actual practice reaming is done, as stated in the author's 
specifications, “to a finished diameter of not more than ,, in 
larger than the rivet.” 

Crane Frames, Girders for Traveling Cranes, Reinforced 
Concrete, are the subjects of succeeding chapters. But 13 
pages are assigned to the difficult subject of foundations—six 
to foundations for machines, and seven to foundations for 
buildings. It is observed that in calculating grillage beams 
the extended part is treated as a cantilever beam carrying a 
uniform load. The reviewer believes the method of calcula- 
tion given is radically wrong. The maximum bending moment 
should be taken at the center of the beam and not at the edge 
of the base or tier of beams. The column base is seldom 
strong enough to carry the entire load at its perimeter. When 
there are two tiers of grillage beams, as shown in the 
author's diagram, the outer beam of the upper tier is cer- 
tainly not capable of carrying the projecting load from the 
lower tier. 

Chapters follow on Chimneys, tetaining Walls, Bins, 
Floors, Walls and Roofs. The formula given for the strength 
of corrugated roofing is wrong. From the table deduced from 
this formula which the author gives it wiil be found that a 
piece of corrugated steel of No. 20 gage, 2 ft. wide and with 
a span of 3 ft., can safely carry 354 Ib., also that a piece 2 
ft. wide with a span of 6 ft. can safely carry 360 lb. Of 
course this is absurd. 

The Specifications for Structural Steel Work, Chapter XXI, 
are unusually full and complete, and leave little to be desired 
in this line. Objections will probably be raised to single 
paragraphs, depending upon the personal equation of the 
engineer. The reviewer has already called attention to the 
matter of wind pressure. He would also like to see a clause 
inserted barring the use of trussed purlins for roofs. 

The last chapter, the longest in the book, is a collection 
of 195 problems, just such as are met in ordinary practice 
Such a collection cannot but be of value to the _ student, 
whether in or out of college. 

The author brings his references throughout to a recent 
date. The typography of the book is excellent though marred 
by a number of errors. 
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An Automobile Catechism 


QUESTIONS AND ANSWERS RELATING TO AUTOBOMILE 
DESIGN AND CONSTRUCTION, DRIVING AND RE- 
PAIR: A _ Self-Instructor for Students, Mechanics and 
Motorists—By Victor W. Page, author of “The Modern 
Gasoline Automobile” and “Location of Gasoline Troubles 
Made Easy.” New York: The Norman W. Henley Pub- 
lishing Co. Cloth; 5x8 in.; pp. 608; 329 illustrations. $1.50. 


The excellent treatise on the modern gasoline automobile 
by the author of this book was reviewed in our Engineering 
Literature section of Feb. 13, 1913. The present book is 
a smaller, lower-priced, and more elementary treatment of 
the same subject presented in catechism form. One of the 
great needs of the automobile industry today is more ac- 
curate technical knowledge by the owners and drivers of au- 
tomobiles, particularly the drivers of motor trucks. The 
book before us is an excellent one to place in the hands of 
any chauffeur or garage repair man. We believe there are 
few such men, even among those of long experience, who 
will not find the book a useful aid in their work. While the 
book is written with the need of the nontechnical user in 
mind, great pains have been taken to make the work scien- 
tifically accurate, and there are very few cases that we 
have noted where any fault can be found with the accuracy 
of the author’s statements. One of these rare examples oc- 
curs on page 356 where the author says: “In a horse-drawn 
vehicle the weight of the animal between the shafts prevents 
the conveyance from tipping over even at the very short 
corner turns.” 

Special commendation must be given to the illustrations. 
which are not merely clipped from trade catalogs, as is too 







































































160 


often the case with technical books, but appear in most cases 
to have been specially made for the work, with a profusion 
of lettering and arrow marks to make the operation of the 
device as clear as possible to the reader. It would be diffi- 
cult to overestimate the influence which the automobile has 
had in teaching the elements of mechanical engineering 
science to the general public. Such excellent books as this 
greatly assist in this educational work. 


¥ 
The Mechanics of Flying 


Machines 


Reviewed by WILLIAM McENTEE* 


MECHANISCHE GRUNDLAGEN DES #fLUGZEUGBAUES. 
By A. Baumann, Professor an der Kgl. Techn. Hochschule 
Stuttgart. Vols. | and If. Miinchen and Berlin: R. Olden- 
bourg. Cloth; 6x9 in.; pp. 154 and 114; 36 and 28 text 
figures, respectively. ‘4 Marks per volume. 


Following a brief introduction the first volume is divided 
into five parts. The first part consists of 39 pages dealing 
with the resistance of air to the movement of solids of simple 
form, and the second part of 36 pages with the power required 
to maintain such solid forms in flight. In the third part the 
complete flying machine is considered as regards resistance 
and power. The fourth and fifth parts deal with materials 
of construction and with propellers and motors, respectively, 
each covering 19 pages. 

The second volume is divided into six parts all relating 
to the completed machine. The subjects of the parts are, in 
their order: starting flight, landing, steering, motor-upsetting 
moment, practice flight, and construction details. The 18 
plates in the second voiume are practically all graphic repre- 
sentations of the more important results of Ejiffel’s experi- 
ments, though some cover work done by Frank and Féppl. 

The important and more difficult matter of stability is to 
be dealt with in a third volume which is to be issued at a 
later date to complete the present work. 

The author purposely limits himself to the use of elemen- 
tary mathematics in his treatment of *he fundamental prin- 
ciples of mechanical flight. As ‘sight be expected in a Ger- 
man work, however, mathematics are used more extensively 
than in some similar English books covering about the same 
field. The treatment of the subject is clear and in logical 
sequence. 

Many will not agree with the author in his discussion of 
the air propeller. From considerations of pitch angle and 
slip angle he arrives at the conclusion that a pitch angle of 
about 45° is best for efficiency. This would correspond to a 
pitch ratio of something over three and does not agree with 
the results obtained by experiments with both water and air 
propellers which agree in indicating that a pitch ratio of 
about 1.5 is best. 


THE BUREAU OF SUPPLIES of the Department of Water 
Supply, Gas and Electricity, New York City. A Report by 
Elihu Cunyngham Church, Secretary of the Department 
and Chief of the Bureau. Paper; 6x10 in.; pp. 93; illus- 
trated. 


More than two years ago Mr. Church was put in charge of 
the Bureau of Supplies named just above. The report be- 
fore us outlines Mr. Church’s organization of the bureau and 
at the same time presents the fundamental principles which 
Mr. Church believes should govern any such bureau. It con- 
tains chapters on organization and administration, purchas- 
ing, inspection, storage and issue, and records and accounts. 
A number of organization and other charts are reproduced. 
A portion of the contents of the report was presented before 
the American Water Works Association, at Louisville, Ky., 
in 1912, and reprinted in condensed form in our issue of 
June 13, 1912, under the title, “The Philosophy of Purchasing 
Supplies.” 
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STANDARD REGULATIONS FOR MANUFACTURED GAS 
AND GAS SERVICE—Washington. D. C.: Bureau of 
Standards. Circular 32. Paper, 7x10 in.; pp. 169. 


This bulletin is tangible evidence of the efforts of the 
Bureau of Standards to be of practical use to the public- 
utility commissions of the country and to the utilities them- 
selves. The Bureau has aimed to present fair and moderate 
requirements, realizing that stringent regulations increase the 
cost burden of consumers. After a preliminary general dis- 
cussion of specifications governing service, there follows a 
section discussing inforcement. There are also proposed or- 
dinances and rules, a summary of existing state laws, an 
outline of manufacturing and distributing methods, and a 
collection of data about the industry 


*Naval Constructor, U. S. N., Fore River Shipbuilding Cor- 
poration, Quincy. Mass 
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Wireless Telegraphy 


HANDBOOK ON WIRELESS TELEGRAPHY: ITs 
AND PRACTICE, for the Use of Electrical FE 
Students and Operators—By James Erskine-M. 
Inst. E. E., Consulting Engineer of 
Canada and Great Britain. Fourth Edition, Rey 4 
Enlarged. New York: D. Appleton & co. Cloth 
pp. xvi+442; 80 illustrations and text figures; 


WIRELESS TELEGRAPHY. By C. L. Fortescue, Prot 
Physics, Royal Naval College, Greenwich, Ca 
England: University Press. ew York: P 
Sons. 
net. 


PRACTICAL USES OF THE WAVE METER _IN W1) 
TELEGRAPHY. By J. O. Mauborgne, First Lik 
24th U._S. Infantry; formerly Instructor, Army 
School, Fort Leavenworth, Kan. New York and 
McGraw-Hill Book Co. Cloth; 6x9 in.; pp. 
text figures. $1, net. 

It is natural to expect that any treatise on radiation sig 
naling would have to undergo frequent revision to show th. 
actual state of this rapidly advancing art; four editions ;, 
seven years ought to establish the concern and industry 5 
the author to keep his book uptodate. 

In reviewing the first edition (Nov. 14, 1907) we note 
that it was a general technical exposition of the subject, ; 
no sense popular and requiring for intelligent understandi; » 
some knowledge of electrical phenomena. 

A comparison of this latest edition with the first shows 
that a majority of the pages have been preserved in thei; 
original form. The revision seems to have been in the natu 
of additions, with a few eliminations to help make room. Bi: 
this sort of revision is satisfactory in a book, like this, whi:} 
employs historical treatment so much. 

Important additions are seen on magnetic and electrolytj 
detectors. Changes in the commercial Marconi system a 
given in substitute and additional p:ges. The mere menti: 
of deForest’s and Poulsen’s systems is supplanted by chapte)s 
on uniform-current and shock-excited systems (both 
undamped, or only slightly damped, wave trains); 
among these are the developed Poulsen, Goldschmidt, 
new Telefunken and Galletti systems. 

The old chapter on directive systems is developed into 4 
larger one carrying the title “Antennas’—describing tho: 
aérial constructions by which strength of signal impulses is 
increased in certain useful directions. 

New sections on resonance, damping, coupled circuits. etc 
have been appended to the older sections on theory of jigs 
and jiggers. In the first edition a theory of transmission was 
outlined and now this is supported by the physical studies of 
Zenneck, Sommerfeld, Austin, Marconi and others. There are 
of course, numerous additions to the sections on measure- 
ments and adjustments. 

The author has made a start toward an expression for th: 
“commercial efficiency” of a signaling system. He discusses 
such matters as energy efficiency, speed, reliability, regular- 
ity, selectivity, etc., but he does not attempt to combine them 
—yet. Interesting new appendices give the “Internationa! 
Radiotelegraphic Convention for Control of Coast and Ship 
Stations” and the draft specifications for the British “Imperial! 
Chain” of Marconi stations. 
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Prof. Fortescue has compressed into small space a very 
readable treatise on wireless signaling. It is evidently prom- 
ised that the reader will have a considerable general know!- 
edge of the Tundamentals of physics. For instance the autho: 
states, without attempt to expound theory, that the upper at- 
mospheric regions are regarded as being “ionized” under the 
influence of “ultra-violet waves” in sunlight. From that h« 
proceeds to describe the disturbances met with in practica 
signaling: 

In this style, the various phenomena employed in wireless 
telegraphy are explained, free recourse to analogies being 
seen. A couple of chapters describe the more important pieces 
of apparatus used in the leading system. Two more chapters 
treat of telegraphy between fixed stations or between land 
and ship stations; finally there are brief sections on aérc- 
nautic, naval and military services, history and _ wireless 
telephony. There is a well chosen though short bibliography 
Considering the size of the volume, it is perhaps surprising 
to note the amount of information contained in these latter 
chapters. 


The basis of the third book is the reference text of the U.S. A 
Signal School; the matter naturally has been revised and 
amended in being made available for general use. The author 
first gives the theory of wave meters (small wireless sig)! 
sets which disclose directly the wave length of trains '°- 
ceived, or which send out trains of desired wave length), a’ 1 
then describes types in use in the Signal Corps. The rest ‘f 
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discloses methods of determining, besides simply 


fl ngths, the physical characteristics of sending and re- 
cei’ stations by the use of the wave-meter set. 


U;ses of Reinforced Concrete 
Reviewed by LEON S. MOISSEIFF* 


DER EISENBETONBAU: Ein Leitfaden fiir Schule und 
“axis. Von C. Kersten, Oberingenieur und Oberlehrer a. 
Teil Il: Anwendungen im Hoch- und _ Tiefbau. 
eventh edition, revised and enlarged. Berlin: Wilhelm 
wrnst & Sohn. Cloth; 5x8 in.; pp. xii + 262; 503 text 
justrations. 4.40 Marks. 


attain the seventh edition in seven years falls not 
frequently to the good fortune of an engineering book. Ker- 
sten's little book on the uses of reinforced concrete in build- 
ing and subsurface construction has deservedly achieved this 
mark of its popularity. In the 250 pages or so of his book, 
the author describes in a concise manner all kinds of 
systems of reinforced-concrete construction in use, espe- 
cially in Germany. The book presents something like a con- 
densed extract from the voluminous “Handbuch fuer Eisen- 
betonbau.” This does not, however, intend to imply that the 
author has not made his own individual selection or does 
not express his own opinions. It is in the large number of 
methods of reinforcing and in the manifold uses reinforced 
concrete is put to that the little book excels. 

In a concise and matter of fact way the author enumerates 
one after another the uses of reinforced concrete, beginning 
with floors, walls, stairs, balconies and galleries, cornices, 
roofs, halls, arches and cupolas for buildings. He then 
treats of foundations, water-tight sub-cellars, retaining and 
inclosing walls, canals and conduits, reservoirs and bins, etc. 
The practical point of view governs the author at all times 
and he is aided in this by numerous illustrations. 

A chapter containing twelve examples of computations for 
structures of a wide range will refresh the mind of the prac- 
titioner who is not too familiar with the theoretical con- 
siderations of reinforced-concrete design. 

The book is well gotten up and will continue to be a use- 
ful guide to concrete construction. 


oe 


Some Jigs and Fixtures 
Reviewed by ROSSITER R. POTTER? 


JIGS AND FIXTURES; A Reference Book Showing Many 
Types of Jigs and_ Fixtures in Actual Use and Sugges- 
tions for Various Cases—By Fred H. Colvin, M. Am. Soc. 
M. E., Associate Editor, “American Machinist,” and Lucian 
L. Haas, M. Am. Soc. M. E., Tool Designer. New York and 
London; McGraw-Hill Book Co., Inc. Cloth; 6x9 in.; pp. 
vii + 168; 391 text illustrations. $2, net. 


In examining this book one looks in vain for any reference 
to jigs and fixtures for lathe work, and a more careful in- 
vestigation shows that the book is limited to milling-machine 
and drill jigs except for a single chapter on the construc- 
tion and uses of mandrels. 

The opening chapter describes a system of jig and tool 
drawings and tool-room orders. The system described is an 
elaborate one suitable only for shops where a large volume of 
jig- and tool-making work is handled. This chapter includes 
several pages of proposed standards with tabulated dimen- 
sions for parts commonly used in jig making. 

The second chapter, oo the different kinds of jigs, de- 
scribes very briefly some 20 or 25 drill jigs, each one of which 
is shown by line drawings. No mention is made of jigs for 
purposes other than drill-press work and there is no effort 
to classify the jigs described. 

The next five chapters describe different jig parts and de- 
tails. These ere followed by chapters On mechanical and 
pneumatic milling fixtures respectively. Chapter X, on the 
uses and advantages of the latch jig, a type.used purely for 
drill-press work, seems to be out of position. The same may 
be said of Chapter XIV, on machine-vise jaws, which really 
belongs with the chapters on milling-machine jigs. The in- 
tervening chapters take up the design and materials of a 
large variety of limit gages and other types of gages used 
in machine-shop work. A chapter on the construction and 
uses of mandrels concludes the book. 

The material included in this volume is well selected and 
clearly presented, and the book will be of some interest and 
value to anyone concerned with the design and construction 
of milling-machine or drill jigs. Improvement could be made 





*Engineer of Design, Department of Bridges, Municipal 
Building, New York City. 


+Assistant Manager and Production Engineer, Blood Bros. 
Machine Works, Kaiamazoo, Mich. 
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rearrangement of the chapters and by the addition of a 
chapter or two on typical jigs and fixtures for engine and 
turret-lathe work. 


* 
The Bureau of Standards 
Studies of Electrolysis 


ELECTROLYSIS IN CONCRETE. By E. B. Rosa, Burton Mc- 
Collum and O. 8S. Peters. Washington, D. C.: Bureau of 
Standards. Technologic Paper 18. Paper; 7x10 in.; pp 
137; illustrated. 


ELECTROLYTIC CORROSION OF IRON IN SOILS. By Bur- 
ton McCollum and K. H. Logen. Washington, D. C.: 
Bureau of Standards. Technologic Paper 25. Paper; 
7x10 in.; pp. 69; illustrated. 


The studies on corrosion of iron in concrete of the 
physicists of the U. S. Bureau of Standards, which have been 
discussed previously in “Engineering News,” are here pre- 
sented in greater detail. It is not necessary to review again 
the notable results; it is sufficient to remark that they justify 
the expectations of what could be done under favorable con- 
ditions for persistent and ramified experimentation following 
a logical plan. 

The second bulletin gives the details of studies which we 
have also briefly noted before. They give new knowledge 
of the complex phenomena of corrosion of buried iron sub- 
ject to stray currents, and are of unusual help in combat- 
ing this insidious destruction of underground structures 


* 
LEHRBUCH DER TECHNISCHEN PHYSIK—Von Prof. Dr 
Hans Lorenz. Vierter Band: Technische Elastizi,tits- 


lehre. Miinchen and Berlin: R. Oldenbourg. Paper; 6x9 
in.; pp. xxiv + 692; 229 text illustrations. 19 Marks. 


Applied mechanics finds an excellent presentation here. Of 
far more advanced grade (judged mathematically) than the 
treatments current in American college instruction, the work 
yet distinguishes itself by an arrangement specially devised 
for practical utility. The first half of the book deals with 
stress problems of Applied Mechanics like those familiar to 
our student days, but treated in much greater analytical 
thoroughness; e.g., the treatment of buckling is first handled 
in the ordinary way leading to the simple Euler formula, then 
one of the chief approximations is omitted and formulas of 
stricter validity derived, and finally the integration of the 
exact differential equation is carried out, with results truly 
applicable to long, thin, spring-blades. Other problems also 
found in this first part of the book include, for example, the 
problem of stresses in pipes, not represented in American 
works. 

The second part of the book concerns itself with the 
theory of elasticity on more narrowly mathematical lines. It 
is intended for special study by advanced students, rather 
than as part of the regular instruction. 

The author uses a successful method of presentation, 
progressing in each chapter and each section from the sim- 
ple to the complex. He gives special explanation of the so- 
lution of all differential equations, thus requiring of the 
reader only the simple knowledge of normal calculus methods. 

x 
THE TESTING OF MATERIALS—Washington, D. C.: Bureau 
of Standards. Circular 45. Paper; 7x10 in.; pp. 89. 

This pamphlet has been prepared in response to numerous 
and constant inquiries about the work of the Bureau in gen- 
eral testing of various materials of construction. The several 
lines of work of the Bureau are disclosed and the usual tests 
are outlined, etc. There are, first, preliminary discussions of 
classification properties and their determination, measures of 
quality, specifications for quality, conditions under which the 
Bureau does testing, etc. The rest of the volume takes up in 
order metal products, cements and concrete, ceramics, lime, 
stone, paints, bitumens, inks, paper, textiles, rubber, leather, 
oils and greases, chemicals, electrical, magnetic, thermal and 
optical materials, boiler water, instruments, etc. There is 
finally a schedule of fees charged for such work as the 
Bureau does. 


* 


HOUSE HEATING FUEL TESTS. By W. H. Meeker and H. 
W. Wagner. Bulletin 33. Ames, Iowa: Iowa State Col- 
lege of Agriculture and Mechanic Arts. Paper; 6x9 in.; 
pp. 85; illustrated. 


The information in this bulletin, on the utility of certain 
Iowa fuels for house heating, is of greatest local interest. 
The importance of such studies for such a state is obvious, 
after it is realized that a few per cent. economy in statewide 
coal consumption means over $125,000 saved. Before giving 
the details of the tests made, the authors summarize their re- 
sults in popular discussions of fuel costs, conditions of effi- 


cient use, attention required and degrees of cleanliness to be 
expected. 
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NEW PUBLICATIONS 


{So far as possible tre name of each publisher of books or 
pamphlets listed in these columns is given in each entry. If 
the book or pamphlet is for sale and the price is known by 
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